M m% " ■■ ■ -."■■"^^^ 

Biiildintis: Statft of NtMi Hampshitf^, 1971, 

Hew Haropshire State Dept. ot Education, Goiicocd, 

71 ! 

1C4p, 

MF-$0.7f5 nc-/fi5.l*0 PLUS POflTAGB 
l^ducacional Equipment; Educational Finance; 
Educdtional Specifications; ♦Facility Plaunimj; 
^Facility Rt-jquiremt^ntss; F.lf^xible Pacilitiei?; 
Furniture; Legal Respaf.fdbi3.it y ; Professional 
i'orr.onntiX; *Schooi ConritructAou ; School Design; 
School Environiaent; * School Planning ^ Situ 
Sel?>ction 
*Ngw Hampshire 



Thotie who are responsible for the plsmning and 
iniplementation of a school plant realize the great changes that have 
taken place in the total process. Rapidly developing technology, new 
insights about human behavior, and a growing sccial conscience demand 
change in educational methodology. With changing methods there 
follows a requirement for different spatial relationships and altered 
or new facilities to accommodate the new processes. The need is 
obvious for educational space and equipment that can be easily and 
economically adjusted to adapt to the educational changes. 
Construction of school buildings today should not be sto permanent in 
character that the building determines the program indefinitely, 
thereby leaving little opportunity for newer methods. This manual . 
keeps such flexibility as a fundamental objective and contains 
suggestions, recommendations, and minimum requirements with reoard to 
school facility planning. (Author/MLf) 
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FOREWORD 



During the ps^st deccde New Hampshire has built a substan- 
tial number of excellent rschool facilities. There still rom^iins, 
nevertheless, a great need to provide additional schools in mam- 
areas of the State. Thia is especially true in the oeutral and 
southern parts of New Hampshii-e whicii have experienced a great 
increase in population during the past ten years. 

Those who are responsible for the planni.ug and implementa- 
tion of a school plant realiaa the great changes that have taken 
place in the total process. Rapidly developing technology, new 
insights about human beiiavlor, and a growing social conscience 
demand change in educational methodology. 

With changing methods there follows a requirement for dif- 
ferent spatial relationships and altered or new facilities to 
accommodate the new processes. The need is obvious for educa- 
tional space and equipment that can be easily and economically 
adjusted to adapt to the educational changes. Construction of 
school buildings today sliou.ld not be so permanent in character 
that the building determines the program indefinitely, thereby 
leaving little opportunity for newer methods. 

This Guide for Planning the Construction of School Build- 
ings for New Hampshire has been revised to keep such flexibility 
as a fundamental objective. The manual contains suggestions, 
recomniendations and minimum requirements with regard to school 
facility planning Basic requirements have been established in 
accordance with .jound school planning. 

Sincere appreciation ifj extended to all who have helped 
in ti.e revision of this material. I know of the many hours the 
committee has spent in completing this manual, and I am sure 
that the school districts in New Hampsliire will profit from 
their work, and that the children of the State will find enjoy- 
ment in and will benefit from the needed facilities in the years 
ahead. 




Newell J. Faire 
Commissioner of Education 
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LorH;-ran{^0 pliimiivig i'or educationi?! uoodG iu a vital part qX any 
cotiauuiiit.y'rj p:Um i'c)r growtii ai.d ordor^.y devalopuu^nt. The educcitional cli- 
mate providQU by a CQiumrndty dettirniinpij to a large t}xU;nt ;ltB out.looK I'or 
tho future. A iichool plcuit pi'ovides th? gorteral envirormant In which tiie 
learning process is to U,ko placv5 and therefore) muGt bo ^liu and result of 
a careful procetic of pxxsparati.on and devolopiuvsnt. The participation and 
active involvemont of school board waiiibersj cltiacns, and profe^jaionals 
is QtisGntial to the succesy of any soiiool building program. Long-ran^e 
plannizig takes timej a jsound functional school plant must moot the imme- 
diate needs of the community ar:d at tho same time offer flexibility to 
satisfy future educational i-equirement^. A school district which exptu:ts 
to vote in the .spring for a building or addition that is needed for the 
fall will usually achieve only sl-iort-term objectives and may find itseli' 
faced with another crisis a few years later. The school board should 
make a careful assessr;,ent of prioritiewS in order of their i.iiportar.ce for 
long-range planning. 

PARTICIPANTS IN THE PLANNING PROCESS 

The planning process requires making many dscisions on the part 
of several agencies and individuals. The participants may be divided into 
three categories i agenciws or person^ directly responsible for educational 
adiniijistration and policy waking; ageziciej or individuals from the com- 
munity, including the school committee 3 and professionals retained by the 
school board. 

The first category includes the following: 

A. STATE BOAFy OF EDUaxIO rj -- Ti:is board, made up of seven lay 
citizens appointed by the Governor and Council, is the highest policy- 
making body in the state educational system. By law, the board is re- 
sponsible for the examination, review, and approval of a.ll building 
programs for which school builaing aid application is made. (ef. RSA 
Chapter 19^:1^.) 

B. STATE DEPARTMENT OF EDUCATION The Dopartmont of Education 
carries out the policies oi" +he State Board of Education and provides 
services for the school districts. V;ith reference to school building 
programs, the department has the following functions: 

1. Works with local di.ilricts aiid officials to develop effec- 
tive educational piogrami:. 

2. Assists in surveying school bu.ilding needs at the local 
level. 

3. Assists in the selection of ^ichooi sites. 
U. Estacli",ho<= ijtaiidardr: for school construction. 
5. Provioes information on constixiction methods, materials, 

and costs. 
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Htono of acliool o r cHI'/i t i on •■■ 
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to school building: 
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E . SCHOOL BUILDING 00>:= : : 
accepted""practice to appo.:r:* 
vschool board in a building: l ' 
category, as it ia comport. : 
building prograrn, howevor-, 
of the educational structure 
school board in making J.'-r.r- 



iio^ixl oi Kduoatiou approval oj; driiw- 
i.-::. Tor r^raiitluf^ building aid» 

- ; lo.ird Ovi? ijducation ic the cornor- 
'.:.> I -'Cal levalt It et:;tabiii;hcs edu- 
' J ..cal di^i^trxct and is the agency to 
;: ..d r^edjrj^ ^inou cm ot iti) cliai-^ges 
[.v^' . M'.i*ing of the educational proceBt) on 
' . 1 rio following function.^ with i^egard 



■ '^^;:vr evaluation of the district 'a needs. 

^•■■iU;dttee (^ee below). 
... * ,':;i,ive and in^trr ^tional staff as well 
• . lijlang educati -nal specifications for 

- -.x of school needs and the progre»ss 

■ uc:h aii an educational consultant, 

.: i.-firaiTi to aid in long-range plawUng, 
..-■r stage to prepare drawings and con- 

■. and drawings 5 evaluates and 
/-.xrjsary contracts^ supervises the 

■ -ii-.d approves the completed project. 

■' JTAFF The Superintendent of 

s^ool boaixi. In a building pro- 
. ' ^.-rdinate capable assistance and ser- 
;\:.;/.c3ndent and hio staff wiH: 

: y. rincipals, teachers, students, 
^ ■ .i.'.-l in ttie total building program, 
.^.th facts to assist its members in 
l.uilding program entails* 
. .-vioar, concise statement of Uie 

to be fullMlled in the building. 
... [u^esenting the program to the 

.r cnst:; of conatmction, pre- 



New ilamp^iJ^ro it ij a commonly 
J .^<'>nmitte^. t^* work with the local 
b^^iy ac'--uaily overlaps the next 
]ryViicn. in t'rx. case of a cchof.*! 
..^ .^oTTcrj ttf:' m^ay bo cor;siaert-id a pari- 
;j \q ?Uj:^iCLion iu to assist tiiO 
.. j.j,J t a:3;^ur^; that thtu-;e plans arc 
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ti'vlfifllated :Ii\to a IjulXsllun" pi'o^w^^x^ 'i'luV aomiiiittee is usually cofnpot>CHi 

<1m ocMttimlty, .U'.v; sii'f? b<:;;Ko.h* drtt^;Y,.;i,iiif;5d by %lm scopes and coinpl^xity 
of t-hG taok t',0 be-' un.-:ia.i>tak?5si. K;ui\^i.-t hi oitos, tiio fotiilding cummi.ttue 
Utfelfe ;i.oi;u-3, f.<uiilit?ilty in mmli m-utliei'y as seieciiun. o-f sites or 
conMtitiotiarj oi" tlit: builainr^. \m ipS^s.T 5Jtatt)u that aJLl new {sohool- 
houa:>ii :ln oitloc sluilL be Gonalructod under tho diixactiou oi' a joint 
bui.\dir4-5 coitiii*,Utv;-!io, ahomn in equal numlxirw by the city council and tlio 
scliool bovuvi. Xn t^OiAjralj the building oorianitt^io perrorms t»=o fallowiiin 
functions : 

1. Keeps ittioK iiifoint^jd of tiie la tout tx-enda in education and 
construction to tjrovide guidance in cariying nut tiio tijduca- 
t J onal st3t3cii"icMticns , 

2. vssistr in tlie .Coriaalation oi' educational si^ecil'lcations, 
taking into account the needs oS tiie district, 

'3. Assists in t. e Geluction of cohocl aite and arcidtect. 
k. Reviews drawir^^a aM six.'ci:Cications in order to make recom- 
raendations. 

5. Assists the school board in keeping the public; informtjd of 
the project's progrosii. 

The second category oi pi^irticip&nts consists of agencies and indi- 
viduals from the coironiinity, whose direct involvement in the planning pro- 
cess is essential to -tha succcmh of any building program. 

A. PIAM'ilNG ^ AND \'a B:)kKDi] Th3 multiplicity of problems that 
beset any community tc^ayTurFaFor r-aral) has brought about widespread 
acceptance of the ner-essity fo;r long-r^nge planning in all areas. Plan- 
ning boardg and ccmiuissiuns have been formed for orderly development. 
Such groups should be involved in the planning of school building pro- 
grams. First,, there may ali^t^ady be in existence a subcommittee on plan- 
ning for school needt', wMch mujt be involved in the program. Second, 
local planning and zoning regulations mutt be observed in plann.ing con- 
struction and .^election of sitb. Third, and most important, planning 
for schools camot be carried on in a vacuurai educational services must 
be integrated with tht full ran^e of public services, both with regard 
to cost and to tiie total tievelopinent of the community. Overall planning 
for communities can produce effective results, and the educational planner 
must be a proirdnent partner in the procena. He has a two-fold role: he 
nus-^ be acquainted with the other agencies, and he must make commuraty 
planners cogni?.anl of school neods and problems. Planning boards and 
agencies are set up to deal with aU. or soire of the following problems, 
each of wnich affects ti;o oduccti ;n .a. t-ystem: 

1. ftoiiewal of urban c.-nler:! 

2. Fvjpulatioi. giowtii ai^d movement 

3. Industi-ialir^ati on ..f tiic comuraty — potential for fiscal 
supp'ort 

h. rJevt'loprit'.nt vf LJ,>il.w..y systcns (loc.il, state, and interstate) 

5. Availabil.Lty of land and sites 

6. BuildL'ig oodbj and :;onijri^; regulations 

7. Providir^ for future educational ijeeds 

8. Coifijamuty re ; at. '.on j 
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2« i.urve^' oi' pK-isori'. a-.w lutV-tv.' the- di^rfcrlGtc 

U, AUvict' on iVdtm i,-.' bv inci.ua^>i hi Uie bullal-i? iji •:icr;-.>rci" 

'.ri ui". ' ronaa and ;.'pvH';laX Dki^d-,, 

5". ••.valuat.u-n cf pivy--.r;t i.-h-lhcci;; oi* inRtmct.l->:: --nd roc-.-.mir.ondu- 

boai'ti nicrfiboro unU ad:T..i.ruf>t;'.tt 1.4 .lriL^-f\.;.:U.\i c.L'.i ..v/n;; , nivi i-ub- 

lie hearings arc -.-tac th. Vk- f. r ru'.lui-.uirdni; t'.v.:.-v.\v r.i?.:;;..'.c;-.<..lor: 
througiiout tilt; pL'-i;.i:-j.^ .i'/i .-trafLi.'n j-v-c.'.. uj. .■jut^'.'-;-t..h. r,-' I'-.'-^n tl*-; pub- 
lic siioiil.d ulM^y^ iJC. .. - l . LCit. r., t-i'.-r. ly 1:.;m-,> in cj.ar,:-- ■ ...T i;^;i-:in)', am/, 
the cnimniaiitj- .-ir. Li bo t. --j/i • ':' \ : a. 'Iv-.;?-; • hcA.- r.Uf!-. . .l-jnc. 

It may .c-^-n .a. ; ■ ;;.■■.!.! ■ iw ur'rr 1,'-ti.'." t,h . jf 

the nuinoruu," .^^.-.u^ricj.-:.-:.^ i.- ■ ai;..' i:.,'. ;. .m .•.>..i > 

hesive progjr'ani thai wii.;. ...di.' ■ jjo do„.:-..u f'ual.r-. I 
or the third oati3|?ory .)f ^ i-.i^., nr., ir. r-.iaruLij',;', 

proresoiorials. Th-.;y '-T'^ jc- on.,:-, .^i.i :-.:'.:.ctj<; utdcr C'-.in'.i-aCit \.y ^i;-.; . ci: 1 
board f .-r the ii^-lo i-ur p. .-. ..-r v.i ., i-v-Jort, t.. ri-ui'..; 
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niCig oi'ten require-. \/nr'r ou'rTicu^ -'viiicaMo/LCii c--;ii.;uit.'.: 

circun:staziC. \„ 1:0 1:.: ^<..ld \j •Ji.::L..lo A^^cii.l*' c-:tu*':t.l. I'irr... .w ..;^:ir;r 

the fee Jx arciJ. * • ■ .nt j.. 1;.: :'Ji':.:- t\:.ALi -r. r;jv ..-l- 

part cf a IMn^i Ui.it :.:UH:i/t:i J j. . ; -.^J Work r -uii a p'.-r::.)!: v;.jrk- 

educatioua] fii.ld, wi.lor }... :i: i-l.^.., t..- Uiv. ...P.-^if ic f t> - divitrict . 

i-;e car: pcrfurr. tho roii.c.v..L: .vcrvA-:-.. 
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m cow AIIAIUlBil 

FOR STATE BittLmiXl AID. Auooi-ain^ .-jU'Mite (USA ji.O), a pOiMuii iiiUot liu 
a ixsgiatcrcd arcl-iitoet in ord«r tu ^U'i\otico in New (la.- p.iii.i\j.. The ai'ch.i« 
toot contilbutos to tho building program aj i'ollowtj: 

li Adviuo -irid :t;:ji ..t .'"..'u-jQ in tlK-! selootioii oJ? a yilv?* 

2, AcisAjtancu lu d'-i 1 l; n^d n.!.n;^ the- ph^V{.^;T.t!a3 requiroiiuiuto oi' tho 
project liUd dt"Vi.-!,lv.''dni^ prellndnary budjjotu, 

3. Pt^jparal pxv Lisiuriary jkotcjlkTo and ;utudio£3 inuorpo- 
ratiiv; GducaL.lon.il a|x>c;ir;l.uabioiig. 

iu Al'tur Ui^-rois^l; ivvXov;^ prcparalion of detailed drawin^js, 
plani;, iJiX!Cii'lcuU.>ii;jj and ccni2:'aci:.o for the project. 

S« Aaoi.^jiancu in otiairdn,;.^ approval by the StatQ Depa.vtiueiit ol' 
Eduoailuu for building aid*. 

6. PrcpaiTi'Lu^n r^c^^ci^vy !\jmc, and inronu.-'bion to advertioo 
the project i'v i- bid, .•tcjjiD'uaiica In bid oponing,, advieo to tho 
cojimuttue uii -iwM^iir.g tno contract. 

7. SupbrvJyijn iiid .■..■Jjni niatraiion of the construction phase oi' 
the proJi.:ct. 

6. CortJ i'iuati n cr y;.\int;nls to the contractar, advioo as to 
final acei;ptanu>„- .1' linj bij.la.uig. 

9* Authoi'itativc , pr-.fo:.i;i -nal prooentation of the building pro- 
gram to thu puLlic, Cwpucially vubli ragai-d to coats and do- 
tail:; of ccjn;jU'Uction. 

A mo;' j detaj-Jud ii..cauu:i. ii t-f the profeiiijionala' rolo iy to bo found 
in Cnai-j-cor III of Uu.. Ckiiao. 

GUIDING PRINCIPLE'. FOR A SCHOOL BUILQlf>IG PR0C5RAM 



Most school.'; aro pJ. ajwa tvi a.;,.-ii^'ried to bo ujod for many 5'<jara. To 
provide long-ten' Uijoiuinoc.; t.ho ai. t-rict and to justify the cxixjnaivo 
invesLmont in a :;onool. pl.-ih; , u.<. l" .iljwin^: principloL- arc yugf;o.;tud an 
guidelinos to a c ■■:iirit.tc ■ : 



1. _Fb-;XLi_: l.'''_^y .M ...:<■:■:; t >. c:j,oiogy lut:j madu available a v>/i(i(i 
cKoTce "'o7"v. r;;uf C'-.n;;i.ructiun iTuitorialii that will maku a 
buildjLrig ad,-i..,t,..il-.i.' ti future chiuiccr; in currlculujn ana 
tcaciiing riifjthuU.j. 

l^l^^L-ISl "■■ !- -.iii-::ig^' -h.-.uld be couLitructod of durablu 
material,'- U:;..\ .-.trt,- n.A iu-c-uiJuarily Gxpontj.lve. On tho oUior 
hand, thv- iuil'u.i. ;Ji;;i.i'r co:jt of good aound inaturiala may 
be 'ff.:;f.' ty i. 'ix.iraLJ -ud or maintenance oxpenno. 

3. IL^''^^''-'-'; h'-il ■"■ currjul por->ul;aion trenda continue, mo;Lit 
GcinoTT^ni h .V' ! ... I-.' '.;Ar.)anded to meet incroaijed orn'olLriontu. 
Th(. btiii'ijuj. >ie..-i:n :.i...ul','. provide for tho por-jibility of futurc 
ada 1 1 : Wi;.;]...' ii -.v ir;;;, the original concept of tho ctructuro 

lid ::::■{., 
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irTa^^rcTt'SfJ^^ i"^^^ vrhi^ t^it? biiX3xlinj:!* TliiD pr.UiC;liMAi) 

l^j inum- ^i'vU'Aly p.'-^^^ ^'i^-'-J^ Uic plavuiii:-^ proot/^itS^ sohotd Uourcta 
or building c^uiyiJ t luo;. r:.^y i'liiwl luilav^iiiiij ujjoruXt 

ru]:iX .;n:^'.i. LiTxiit j;i\:^J\;cLion* 
(J. tG:i:.Lnat jv'U -l' thu' Ovluuaw^oi d iriiiXoaopig^ or thu dlatriot, 

u 5 ;. r -Mi w^tuuiitlonal Qon;juXtant 1;: to bo i^ngct^j^jd^ iju-* 
^^^^ L-di-nilU bt3 maclo at ihiu niaj^iD* 

c;. iwi. ui' .1 ti^^Tiiiauioii .*jt the local lovol tiirougli a co** 

■3. i.H.vi.»i r a^..t.dl-.ivi v;ritteu oduoational apQCificationij 

luvui i-ri. ii' prt- Lirui;:a7 -.IravJjji^i; by araliitugt in accurdanao 
i(uvP././ ;n ii'M.LuwM^ di'awir.^tj VJith ."tatu Dapartmant of Kducatiou 
J, a; -. ;i ■.;.;L.j ..puui.i'icH ti.»rk. drav/H up Tor furnicjliincj and 

U\ Vi . . \ u ; v; ; t.ii'.iWin,^:; tj U» sjubinlticd to t.hu ;jtato Ue- 
iMi/tru :.\ ■ '■..:;:ra^^.>r* lor rinul apurcjva'L* Frior a{'j;rovai ■)\' 
^Uxv .14*^ fM.^'j.h...; -^niirud loT'.^rc Liubuu luun la /tatt; IK^fjarv-- 

jj, d rri;c...\.aiv iV'-nai; md aj.ipli Cation prior U.^ i:uL- 

r;;. t I id. 

}\ A :vv. r: i :.i :. i' 2..-^*"Jct:. r: aocimujit j JV>r tia^ rvv;'v-i[rL lUid 

(•\,i!u ti J. '1.: » .iwari c-.^itract 1 

ij. C- \- U ' : : .j.^ 'if'/ri i'lfK.Mt. uJid buii.dj.n|.j coruiLrucU.'iu in-- 

i^ludjj.i;: ' 'iM.ipiiionl* 

ii, , lu. i u..;t .'A..' -i'- . \t;,»/:-:n ■ r buildint-;; to t;uIJ i.c ar^i U-u 
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BEST €€Fy. mmjm 



f® itvi? s-H'ildina nin, LiPU-d hpJow np6 fcha iftajoi- a^.m^ea*, suate mid 

a. AppL-uveu piatu! .ir.a su-c j C'J ea(:iunt! ot' Iniilclitij- pj-o/ieoCt.! to quaiify 
iLov building .lia. Ra'\ 19i-.}J:)-u Clu'ough h. (.Soe Glupi;(H- KV of 
thii; manual Iv-n- }.i-.fps^ lusooanai.-y lot* npptuval ) . 

b. I'l-uu^ and s^ecl i ic-u.iana \mv,t iiiu(5t pj'ovisQ' ouh oi" RHA i 'o-AJ 
•ConfeLi-uutlon of ^ch.-uJd v/lUch have moro than one hundred ocau« 
pynta will w:o!if..i.-;n t..-. ihu National ikiiJdi Code.'' 

c. Enforces ;>fovi « ions uf RSA lB3!8-a: "Making RuHdings AccoHsible 
i.o, ..lul {iaablu by, ihu l'hysicalJ.y llandicappad . " 

AdJtH.'.sHJ St.iu- Board uf i'jducativm 

'Ji.Mv n. 'p,ir Linen u of Eduuauion 

St..":{,u' iluuiic Annt'v 

Concord, Na\/ Huinptdui't' 03301 



IVo ot thv. m .Kt imp 'ru.nt f.actofs to bo consid-sin^d in selection of a 
school s^itG are thu avaiiabiJiiy or a water supply and manii 8awag« dlgpoaal. 
Ihe NewHampah:re W.it.oi- AippJy and Pollution GcnLeol CoMiiiiwsion is i:Gsponsiblu 
tot- anforcing the sraf.uLcs ..•u...,ting to these tw ayeas. The foUuwxna ^'uidc- 
lines should bo used by tbiy c wmitloG and/or afchitcet: ^ 

a. School whoii po.-j.sibU', should be located whci-G a public 
sewage disp(;aal systum is available. 

b. If a public c^fwa^jo KysLtnn is not accessible to a school site, 
THE COMMISSION SHOULD BE COiNTACTED AS SOON POSSIBLE PAR- 
XiCUI.ARLY BEFORE THE SITE IS .1ELECTED, 

c. Ak provided und,.r st-itutt^^i RSA 148:25 and 1<-9'E, plans for any 
proposed new .syf,i,!iii must bi; submitted to th("^ Water Supply and 
Pollution Coi!t.rol Comnii.ssion for review and approval at laast 
thirty days bctivu-i: construction is started. 

d. .Vii plans; KwUni r ted for review muat have bec-n prepared by an 
engineer rc/J siurod Hu practice in the State of New Hampshire. 

All details of a wa^er .siij-pJ) M'siem, unlosa a municipal system is avail- 
abJu, inubt oe apprvwed bv chi.- Ooni!;i': .ss ion , 

Address: Now ii.i.„pshiro Water Supply & Pollution Control Contnission 
1 onU. ;!i Ko u! 

C.Mc-ra, N'-nv Hamp:-ihire 03301 



Division oi: Jki-oty hvCvM^^^i^ tv*i rovjcv^ ami approval • 11: choy meat tho. roquiro- 

bJ;,it;p Dop.ri/LuwviL l.dtiu >i M\>iU Tho Divicton ol" Safeuy Services should be con- 
sulted with coa^ii'd u> i.L i.)iUiwiiig laws and fogulations; 

U Sualul.Mv!^ Li iiro uBcupes and firo oxitSt 

2* Sai'ut:y L. i i 1/ i .\ I'huu.^s of AsyoHiibly (Coconut Grove Law)t 

3t I!■l^:5Ca 1 iai i -1 .wt i* L burner oqui.pment;i 



5.:iiL Safety 



,st .ii . vJi ! ;cu Building 
h ') I ' iiu! 'a Road 

^^..■.■u■d, Nuv; HainpshirQ 03301 

\ 

Tho Divisivi. ..I ui-.^v lu.-.'Ji.i^. pui>Hshe« a code f^r fsanitary food conditions 
in coajup.ct. ^ -u u m ii -.i: nc|; .i r t-.monr. of Education, sets standards for sanitary 
r. nidi I' ioa.s In Pw.> ? : u ; . - i 'u^^.-- . 



: . [. s f Jill)] ic Ht^alth 
: ...... r ;i .Si)ri \^ Sr.reot 



Now Hampshire 03301 



By sUilur;^' .n 
v\ w 'iainpbhi I't . .-^ ' • 
|i ) aiis aad hijuc i l i c i i. i 
tect if the 

Infu^rnia^ i ^i: .^k:> 



UAr^uN rOR ARC HITECTS 

1 " l- ' r-v- tf?i^^'d to practice architecture in the State of 
.\y i.he State Board of Education, all building 
ii.ii;.t 'M.-ir chu stamp of a New Hampshire registered archi^ 
f I'laJit.y lor building aid. 



■ ■•.! i.rom tho Board • 



.1 Uor.^; strati on for Architects 

^- .-ji.'ii ' 'jr Street 

i<i..-..i/ . \cw ilaiupshire 03431 



The Dc[)ciiM I...M.I I 
Condi t iuiib , cumii ? i 
for public ln.i i Id i '.i'..- ' 



In addi I i vmi 
and u J evca t.ur s o 



Mir : : ' 



... .i.iixcs Statutory requir«Mnent s regarding working 
. 1 lyr.uMii, and the establishment of minimum wage ratc?s 

Sc:hcH)l s • 

.^.iiL oversees in^itallatioi and inspectltm of boilers 



A J J.. 



lJ, Sow Hampshire 03301 



B£si copjt mtmLi 
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7« DEPARTMENT OF PUBLIC WORKS AND HIGHWAYS 



In curcain caaos the Department of Public Works and Highways should be 
consulted regarding roads loading to and from the site, as well as drainage 
of surface water fi'om the area. 

Address: Department oi* Public Works and Highways 
State Office Building 
85 Lou Jon Road 

Concord, New Harapchire 03301 

8. NEW HAMP S HIRE BOARD OF UNDERWRITERS 

School boards, building committees, and architects should confer with 
the New Hampshire Board of Underwriters on matters pertaining to the design 
of Q building, materials to be used, safety factors, especially with regard 
to making a structure fire resistant. All these factors influence the in- 
surance program of the school district. 

Address; New Hampshire Board of Underwriters 
Loudon Road 

Concord, New Hampshire 03301 

9. LOCAL PLANNING AND ZONING BOARDS 

School planners should be aware of the requirements of local building 
and zoning codes and regulations. Although it is the duty of the architect 
to know the details of the local provisions, the school board has the ulti- 
mate responsibility of insuring that the codes are followed. Many local 
codes are more restrictive than the National Building Code; certain permits 
may be required, and other conditions established by the local fire chief 
or district must be fulfilled. All these factors must be taken into account 
during the planning phase of the project. 



CHAPTER til - THE ROLC OF THE PROFESSIONAL 



Tho pr(..Cos,sfonal rer»der^ invaluable af?F>M$taiice to the J5chool building 
coiiUTii tti»c ar.d/or che school board in promoting cooperation o£ the many a^ancioiy 
♦avJ ladividualii involved, v.ind in LU^suririg smooth progress of the projeci: from 
wicuption to completit>no I'lilb section deals in detail with two types of prw 
Co.'^iiior.a] b, the educatioual consultant and the architect* j'his does not mean* 
that the servicci; uf other professionals (such as legal counsel) w.1.13 not. b(! 
required ar. i^ome istage of the project, but these two play such an integral 
par'- in the planninr; and execution of any school building program that an 
imtline of their functLon^ may bu helpful to planners in selecting ct^nipeneia • 
and professional advisers ♦ 

EDUCATIONAL CONSULTANT 

It i.s not mandatory for a school board to engage an educational consult « 
ant, but it: is highly reconirnendad in districcs where little long-range planning 
hc^s taken nlncf;, w'hether for educational or other needs, or where it is dif- 
ficult to inalyi^o oducat f onai Ut^edr. due to the many factors that must be con- 
8:*deren. If a consiuitant. tij be hired, it should be done as soon a«3 possible 
cifLer t;he school board decides to initiate a building program. The analysis 
'.>r educational needs in a school district is a complicated and time-consuraing 
proj«.;ct, to V'hiL-^t an i iui;^'pend^:nt team of consultants can bring both objec- 
t:vi:y and spec inH:;'.\t:un p Tbc; rriajor elements of the survey are as follows: 

1, Goals ;ind nspiration.ii dimensionip of the effort. 

2* Ma^.uro of the students to be educated aptitude, achievement, 

and *'fol low-up'* studies. 
3. /ui e:^uc-•:iti^mr^i plan and .si\:cif ications 
AdiiiA'Usi.rat ivc units 

K% Curriculum 

c. Irii;Lructiunal practices 

'! , Auxl 1. Lary ^orvicc.^' 
• i • D\ro I ImcnL pr-\jer i. Lons 
Coi^sUvS dai.a 

c , If.i-rii\Ll-oui migrati ni 
d« Hir, C'^rLc irencis 
(I o A va i i a b I G house lots 
\ , Dc.v? i ty s^.udy 

Privai.o and parrjch.ia] balance and future planning 
ho liiiLiJii^.^; perinits .md utility company dat:a 
i . Ri' t^*n •*(.)n rriL ioi-: 
"), Jp.ico noed^ 

rync- spac-* r«:r:uir^*(i by educ-^ t ior-.a 1 nj.-ui 
i , . i i.'-\'h ■ y^o C)f i;pace 

c. L ^1 I ) a>; r^pico 

} (t i 1: . 0 ; l -jf* r^ja^^onahU^ al terr^■l t i ver» 
i: . A:'.-: i y i oi ^.:\c\ i ; '.orna t i Vf' 



d. Land acquisition and site development 

e. Debt service planning 
£. Operational costs 

g. Tax impact 
7. Evaluation of alternatives and plan for action 

Upon completion of the survey, the school board or building committee 
will have in hand a ma£5tor plan based on the consultant's specialized knowl- 
edge in combination with an intensive study of local conditions and needs. 



THE ARCHITECT 



In order to qualify for state building aid, the plans and specifications 
of a proposed school building must be prepared by an architect registered in 
New Hampshire. The following information regarding the architect's role is 
intended to help the committee select a qualified person: 

SERVICES RENDERED BY THE ARCHITECT 

The architect's services are personal, and he offers his ideas, skills, 
imagination and advice to the coiranittce. His services include: 

1. Conferences — It is the responsibility of the school board, with the 
assistance of the superintendent of schools, his staff, and frequently 
with the advice of an educational consultant, to prepare information 
regarding future educational needs, the curricula to be offered, the 
specialized facilities to be provided, etc. Conferences between the 
educational personnel and the architect provide him with the desired 
goals and objectives. The teamwork resulting from these preliminary 
conferences often determines the quality of the final project the 
new school plant. 

Site Inspe ctions -- The architect works with the building committee 
to inspect sit»s under consideration and assists in the comparative 
evaluation of possible sites. The architect gives advice on top- 
ography, orientation, drainage, size and shape, while the building 
committee will concern itself with transportation custs, land values, 
and the direction of commutiity growth. ' 

3. Preliminary Studies — The architect presents his recommendations in 
the form of schematic drawings. These preliminary sketches and speci- 
fications establish the character of the building and must be very 
thoroughly reviewed to make sure that the finished structure will 
represent the best soiucion to the district's problems. 

4. Prelimi nary Cost Esti mates -- These estimates arc only approximations, 
since final decisions as to structure, equipment, and materials are 
not made at this stage of the program. Also, allowance must be made 
for the fact that it may take several months before a building pro- 
gram is put into Dper.iLion and costs may well be higher at the time 
of construction. However, the architect's estimates are essential in 
preparing budgets and determining if project costs are within the 
district's capacity to pay. 
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^* Ij^jjT.Hir^S .i;{i^^JS^^^ ^ tUmp Th<:* architect's working 

drawings nnrl specifications constitute the construction documents 
on the bnsi»s of which bids are secured and the actual building 
is erected. The drawings will include a site plan, floor plans, 
elevations, sections, details, and other infornuition as x^ell as 
a complete descripLiuu of all electrical, plumbing, ventilation, 
heating, scructural work, and other related mechanical £ervices» 
The specifications describe the materials to be used and the 
quality of wotkmanship recjulred of the contractor • 

^» Contra cts and Bid ding/ The architect advises on the bidding pro- 
cedures, helps to evaluate the bids received, and assists in the 
preparation of contract documents, such as proposal, contract and 
bond forms, etc. l>nille there are other ways to bid, the Anierican 
Institute of Architects and the Association of General Contractors 
favor the ''single bid" system, 

i>uporvision The architect assumes general supervision of the 
prc^ject, including tho checking of she p drawings, approval of mate- 
rials, periodic observation of the woik, expedition of progress, 

8. Administratio n It is the architect's responsibility to keep com- 
plete accounts of the contractor's work, to issue certificates of 
payment fur money due, the contractor, and to provide general adminis- 
tration ol the businesci aspects of the project until final acceptance 
of the building by the school district, 

9, C>wr\er'b A^^^ni Throughout the period of construction, the architect 
acts as the owner's ageui, thus relieving the building committee and 
the superinteudciit ui maiiy time-consuming details. 

In udditLun, the architect gives advice on such matters as color selecti*;u.s , 
clu'iee of ecjUipment aiid iurnishings , maintenance operations, and insurance prob- 

Wit en Shv>ul d tht: Arcli\tecL bu Ijnployed? 

Fivmi the precL'di:i;^ description of the architect's services, it is apparent 
ituit his so lec Li ou and einrJnyinont i^hwuld be made at an early stage in the planning 
process, before a sitci ii: sulecLcd and before other final decisions are made 
teg.jrdin)^ the building. The .^uhooi ciistrict should appropriate sufficit.^nt funds 
Lo cuver the C'-st uf a pri: 1 : [iii w try study and the architect's fee. 

belect.ioi) ut .M\ Architect 



^ • L>i t^ec t . So 1 ejj^i m w'hen Llieru i s genera 1 agreement among the mem- 
hers ot a .seho.-l h- ciiv! cotnmittee that an architect, well kiK>wn 
ti^ all of tlioiii, Ls Oai vwiiy person for the j^^b, and when lu* it: hii\-d 
f'^rtJiwith, it is known a.s nLrect selection. ik)wever, for all a is 
advantages oi spee<l a.id familiarity, this procedure may result in 
overh'okinj* a better -uaiii-Icfl architect. 
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^* iL^HiLlf^l This iri?quent:ly-UBGd method involves 

;u»lcctn.n lu.::- ^a-Vi-ra ! canU.vJaties who are given equal oppor- 
LwWiv in p. t'Sui. ovi'iwncu of uhoir qualifications. Committee 
m'.=Miberr wi I i ^i.iv- t-.^ i^[.'u:ul corusidorabie time interviewing can- 

jUtiiifxcations, and evaluating and com- 



p.iriut', u&ojt... ..0/ A}-pi?ndix for suggestions regarding se- 



indi viduj J ly o f.i i 
and askod the saiiu v.;U''»->i 



i.r iLMit cuuslderation should be interviewed 
■ • ^'^ 'tJ-'^ ^"'ich be presented with the same facts 



candidates • V: i.w \ 



u.iiLn.e .should visit schools designed by the 
, .lud d; ;.cussio:i with those using the facility, 



will provide v.ih.n;);- [..-ok^^:-. ..1 ir,iornation for reaching a decision. 

■^^ C>.iiv)';i i • i\y i V t iua This third method may be used for larger 
l^r.^jtct i,, A i-u-iu.i] c^ inpotition is conducted in accordance with 
[^r^TA .U!r^^ t i be:' by tivC American Institute of Architects. 

It.;^ iM;.^Lu«u.r^ r^.'sulr in uncovering talent that might other- 

wise- iiave • • vt'i 1 -.'Mk^u . However, it is gener^illy cumbersome 

citnl [ J, ilius nc^t uscd often. 

Pr I ' 1 1 ■ s ■ . . . . > ! L i < ' ■ V ij 



The -.rcb ^ l ' t....: 
fessiotial Prat- f iuc" :ss'i''i 
lengthy t.^ i J::vi. .! L. r.. j 



i .1 



fCM- ( * r- . ' ; 

Con 1 ; .lt't\». e , 

rhc tj i L f i ( t •« ( r . ^ 

oiii y ..j>...: ! .: 

mi ssioM:; .1 j : 

An .11 ufu f ; cl 

t^!)a.l ! n .1. , f 

wi t - a t c jifini , ) 5; , 

An ai. c li i I • a 1 .sp.- • 

an-.Jthi.T .M'lJii l^-ry 

d'HUU i I >u Mil - ' ■.• 



. 'l-.- vo contained in the "Standards of Pro- 
• Mo Aii'.Ticin Institute of Architects. Too 
f'li;. it:. tjs:''.m( i'li features are as follows: 

' t.-.-v 'i; - caUf; for men I'l integrity, with 
; '^.-i: Lie ar.d technical -liulity. The archi- 

^ -' i- -. \>i' properly discharged unless his 
! t. , and abilUy command respect and 

i u. 1' !i I-.ir hi s professional service 

ii iui.-o ] L* ill a position to receive com- 
1 'i-.i .loy otb.L-r i^ource • 
• ■.4: .S'-rvice.s he is dblo to perform, but 
i» r c i rcum.s i iijc«.'S , offer his services 

r.! .^h-iii not submit free sketches. 
■ into ct»mpotitivo bidding against 
'h - iM.-is ol compensation. He shall not use 
r;').. t itvii (HI co.st as a device for ob- 



/\rchi tec tur i 1 Fc^.- 



The Nuw fi . r 

ad.-:.> c od 1 Seb^-au ; • i > 
chai^ge , s : -k o lAw li-c 
receiiL schvdu 1 1 c u. b.- 



' riran InMitur.t^ of Arclutects has 
a ; I'l-^^., . Till x schedu le i s subject to 
■»y r<'Vin-ws t hf r.;it.'.'i., A copy uf the m(ust 
ar-chitect pr.icLicit j; in the State. 



All architect: may .chuig?^ <t I'^e higher than that IXotod iu tha r^chtiduJet tlmve 
are cimos waea the architect: i n^ked to perform sapplemantiary services not: 
covered by the basic feu. tinder bach circumri^tances , cotmaitteos should reali/,u 
that there mignt bu extra cost:: l-(.r such t^ervices. Committees should be very 
fauiiiiar with the det.tils ol coritrnct to avoid any miaundersuatidings • 

Contract Bctv/r'cii jiil^L ',4j>.jii---vA 

Aiiy undertakii)g invwlviuj; cxpeadlturG of public funds should be conducted 
to avoid misundcrstaiidinus , d ^s.igiHH'inent s , ai)d possible legal actions, A 
written contract wi lU ih*.. aichiiect accomplishes this objective. The AlA's 
Standard Forms oi AgiTcciutnt .wt the must frequently used; copies may be se- if 
cured from aay cu'r'.itocio Hu'Kiiru^ committees and school boards should cart- 
fully review thcc-v d .cci.ic.iLi^ th legjal counsel before entering into h written 
contractual agreom^MiC . 

Pr^oject Reprt.-bt'M i.^ iv^; m^I >-rk-ot - the-Works) 

At the owner*:. ?:-t'/.)<. , architect will provide a lull-time project: 

reproseutat I vc , iivMik {. iin-!;-, c.iiiod a c 1 urk-t.'f-che-wdrks , to assist the architect 
in carrying out his rw:N[>^'i si : i cios at the construction site. While the aicli i- 
tect makes irequ^nJ ; . w-^pi.c riv..ns i^f the progress of the work, the full- 

time representcJi i Vv. , a:i 1!^-.. ..••l'W i.i:y;g^jsts , is on the job throughout the c 
struct ion periiifl • 

llii ri-KSpu...- i i' ■ . « • ! .::luu'A».y of the project representative are de- 

scribed in an AIA dv.u.ueia »_iitLtled "Si*t,gested Instructions to FuH-Tjme Pro.)«.ct 
Representative's.^' A ^...'P) Ma/ ^e &ocuied from the architect. 

ff 

rhc pr^ iet.L ,t. auLies include the iollov;lng; 

1, Acti- : I ichitect and contractor, 

2. ■'-V-.'yci^'/v • 1 .:. c. e-. i'.-l c^'nformancc with ct.mtract. 
HDsorvcs t^^sr.^ rt^ai:..ijd l;y -ctm^^act • 

4. Keeps is su \\ \ii lailv diaryjv^log of shop drawings, changes, ote» 

i. Rev:ew:> rt.' u i t i . i-.r paynicrtt. 

6. Ailvises cirLh.tc». t • t .;ny s:ifci.'il job problems. 

Tile j-r-'V. , ' I ' .1 ' . »■ d'.^es ii»^t have authori^.y to iirder any devi.j^. x 'ii:> 

frrnii t:he driwiii... ^ - ..j.vv. »!*•.;■ i s , ;r t'j interpret these contract documeiu r , 
or to ap'.^r^ve lii.i l sji' : .i : .-t.'.iii li;.:> >i sh^^iy dLMwings. 

Alt.li 'U^h ..[^■ . -f'Jit-itive acts under the direction of t.he .ii-eln - 

tuct, hi.s i^.tinry ^ j>i!i (..•.• wv/]itr, either directly or thrc^uj^Ji reimbur v.^'- 
meat tu l he iix^: i t ec ( • 

Change Ord er 

A ch,-»:n;e "»"-.Ifr ) ^- ■ r j i h- : xa L itui for making' a ch itigf in f he uri-.'.:?. .! 

dr.Mwiiigs, spoc • r J e.i? . ■ '.- iwr i i* ic r \i »cijinen t. s . Ch/m^^ orders u.--i.tl..' .m.*:. .■ • ■.■ 
in one c^i the t- . i ! e-w » .liC wi/.- : 

i'he ow!it;r ii . ; i ■ . • i: v^p// in ' ne ori^unal -wd * t i "Sui ■ i woi k 

re^jl»eSL^^ ' {i-- c- l.'.i.:.' ■: , uiir-'-.g!' tb.e /irchi t r-c; t , to j;ive . !■ 
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2t The contractor may auk £or a change clue to extra work that might 
result from conditioni] not know ac time of bidding* 

In either iiun'.anoo the architect obtains the* necessary quotation for 
the additional work or for allowance of work not done* The necessary forms 
are completed by the architect and signed by both the owner and the con- 
tractor. There should be no deviation from the original specifications of 
the job without a signed change order by the owner and the contractor, and 
work should not begin without a signed change order. 

Verbal au thorii:ation for change in the work specifications should not 
be given or accepted by either the owner or his representative, the architect, 
the contractor or his representative. 
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S£5I con miLABLE 

jdaciuJuj..; ..L' .uv- .r-o;:v..^.i r^ciii ■■■.;/, wi.<3thcj? an addition to -nn exi;jt- 
Ij.^j ,:ch..-ol .'-.r: : :A..i r^:^} ;/ r^ov/ pi:t:;t, 11- un opportunity foi' a s-chooi district 
1. c'^roa.i.icju iTi.: .-.iucat.i.-Iuil :.'hil.);;;-.>phy , goal.'i, and objt^cl ivc:3. Tran;3latod 
Irit ... educati .j.'ial i;pc.t;il'l-wati.'.:i;.; , -:uc]. u roviev/ will n;tat> the problems to 
.juiveci in U:vi.^^ rx;-.iuirarric nti. for thn improvcr.ent of oduca- 

ti. i: ir. tntj di^jtiUCl-. 

A bu:.L:i!.i: i i'.vC'. .'' . l.i^. .> Ihroo pha-jea: planning, de.'siizn,, and 
V.' . ....I ruci ;.--r. ( 1 :.c.:-'.idln>: ■.■i;u.'. - - j . T)u; «,'ducational apociricationu Jiuuld 
V, .• av:..'.-.';. u:- ....rj.-,' til fi.;'*-'. ou that all later stcpc; can be coordi- 

:.:,u..i r-j-.riir :;r::i...7 j.^ri^oa. , v;hich ic to provide a bettor learnirtti 
^ii'.ir . ih- cdut-a: 1. ./.uc^.ricationj jtate the problem in a eon- 

v;;Lti...- . : . c<.!i-*^ir. '.i-. inutructional prugran to bo (/i'lored in ti^c 
-o.v jc;..;.'l i.-i;u-.: . ih^v ^ur;a plan and the actual buildini: ivpru^ient 

\L.. ..-jI.-.i.:--^:: ■ t:-. I'r Ijr .;r.a':wd. in order to sei've their purpuje, the 
■..■du>.:.sLL.'n,-.x .■.-.il ."U. v .;:-.to i.hu philosophy and objectives I'-jv h:uri 

, '. : Uwwa Lo implement thcac goalo, and Udi 



, . . ...^■r■.v. a.; a ucuiui ^uldo i'v:r v;rlLln,' 



. ..L^- : \ V.;..- the pro^i'air. 

;tj I.. . L K .■ u'-.njideru-d in addl - ion to u [yu•n^:rai 

. ^ : r . ■ ^L-Llutlcj, intraHiural aliiit;tiCvi^ i- 



0 • 



I'-f i'ijmv-.diaj. work and cducatljii lor li.'. 



X 



ty thj corK^unl I'ur .-.i.iult 'jduCv.U .r. 
. :1 [ i ■;:'.;-5 ■ tc. 



c. (Jiiudtsnt gre)Vi|J:uig pattorna., inipiBwro a»d waxiljum sice gi'- gfoupn ' . . 
(include tho total n'uniber of in-'irLmctional' groupo- to be QurVQid, 
based on enrollwtint projcction;0» 

d. Starring pattania includiiig the anticipated number of teachers 
and teacher aides, 

e. Staff requirewentf> Guch as work areas, loungea, offices, cafe- 
teria apace, etc. 

f. Adirilnistrative services 

g. Resources and oervicos needed to support the instructional pro- 
gram (health, guidance, food, transportation, etc.) 

h» opace ruquiroments^ taking into consideration proposed accr-editation 
standards. 

a. Number of space a, i;quare feet, pupil capacities 

b. Compi-'ul:en3ive liyt of furnitui'G and equipment for each space, 
including number of pieces, performance quality^ measurements. 

c. Storage lieeua, including type, size and quantity of equipment, 
supplie.-j, teaciiing roaterials; also linear feet, depth, and 
height nece-^oary to store items; lockablc or unlockable, ad- 
justable or fixed, displays. Each item, movable or secured, 
should appear on this list. 

d. Utility requirements: number, voltage, spacing, locations of 
outlets, lighting, TV, clock, intercom, plumbing. 

e. Special considorations: aesthetics (color), acoustics (floor- 
v;all-ceiling), climate control (heat- ventilation), siae flexi- 
bility, traffic flov;, performance quality, toilets, etc. 

f. Priority of space ixilationships betv;een learning areas. 

5. Utilisation of situ: map of site, topographical sui'vey, diaracter 
of land, site in relation to planning, optimal use for educational 
purposes of natural features of site. 

6. Site ser^/ice provijiuns: for pedestrians, for parking and bus ser- 
vice (storage); approaches for automobiles, pedestrians, bicyclists; 
road requirements. 

The use of educatiunal specifications offers several advantages beyond 
the immediate purpose of a nuw plant. A good set of specifications should 
result in better comi;iunication bctv/een educator and architect, as well as 
improvement in the instructional program, particularly where new teacliing 
and learning methods are to be adopted. The specifications may also be used 
to orient new faculty members to the school by providing an insight into tlie 
relationship between phy;-;ical features and cur-riculum. V/hen the time comes 
to evaluate the new facility, the specifications are an invaluable instru- 
ment for judging whether the school planners have succeeded in translating 
their aspirations into a furictional structui'o that will achieve the desix'ed 
educational goals. 



vHAPreR V - SITE SELECTION* 



CiioicG ci: a ^:^dtatlC" ^iitcj for tiic now r.ohoo'l, iv> om of th'c fii^st r:;tQpri; 
'tuwam tho reaj.l;i4>tion oi: the pJ.an.'^i roniiulatod clurixig the Sir::t Gtage or 
the project. Tht; t/pe of chojen plays an Important rola in datcsnn.in- 
ing iiow v/oll tiia final ;jtruc:turci v;ill Toeet a].l requiI^^ment^3^ educational, 
aes'ihetic, and technical ♦ Ihe criteria for selecting a school ;Bitc vwi^X- 
be broad and siifiiciontly fltixible to accoi?miodato variations in the size 
and tyT;e of builaing to be ccnstructed, to fulfill tho need^ of tlie edu- 
cational program > ana to nake allowanco for future expansion and passible 
changes in curriculuir. or teaching methods • School planners nust woi'k 
clo^jely witii the a}^chi teot, corniriuni.ty plamiers, @ng;Uu^erS;> and other pro- 
fec^sional consulicUit.^i before a final choice j.s made. 

The otatc Ijepartment of Sdu cation should be consulted before taking 
steps to acquire a ^-.ite. Ti:*e State Department will assist the committee 
xn the i^election and ^valuation of areas under consideration • Other advi- 
sory ageaciej wiiosc w»ervice.j snould be used by the local commj.tteo arc the 
N# Ht beparti.itjnt of Re:;ourcou ^md Economic Development the I]. lU Soil Con- 
servation Service;, Lhe K. H. Water Supply and Po.Uution Central Commission, 
the h. li. Department or :>^l;lic Works, local planning and iicning boards, as 
well as spcjcializea agencies tu solve particular problems. As mentioned 
el^ewhjre in thio Guide, it i-j advisable to retain the services of an archi- 
tect as eax'iy as po^sibL^ in the building program; his professional training 
and expL.rienco v/ili be invaluable in the process of site selection, and his 
early involvemv^nt in the project will enable him to do a better job of de- 
signing a building adapted to the site and the educational needs of the com- 
munity . 

Thw c-.-.i.:..: t • u J lacc^ a :jurlou3 n3 L;ponsibility in choosing a site; not 
oaiy nu:;t the :;ito bu :j-a'..atlo for present needs, but it must pro'/ide for 
future increajus in ur.r-.>lajficnt and changes in tlie educational program. A 
;ijl'zr'i;:g tnought for thv c^mmitteo to consider is that the growing scarcity 
of .^vailallc ]anj, :,tuaUaiy l;.crea:.ing costs, and ever more stringent zoning 
regulations may wul;. ruike t;J.j of the last opportunities for selecting 
adequate acreage f -jr sch ;ol ntea:.. 

STANDARDS FOR SHE hIZfc. 

The .:;U :l ..-i. l:.;vv u^i. to mcot imriodiatc needs, such as .nrcsfjnt 

eruvl^mb-at , ti:u r.lur.iiod uu-^catlor:.^. program, and paricing jpaces^ thero should 
also oe sui"Licj., M "lo-n-: W.'^ o.:paii.:irn. To deturrd.nu this last factor, accu- 
rate enr-'^llmL rit prvj^-ct^ ..a-./uld bo made, in order to moot the i^jquirc- 
merit:.^ lor builJiri#,' -iJ.e , ti. :.ito mu.:t be large enough to accommodate the pro- 
Jeoiea unx*''llmcnt. i.-.r -^.v li^:. rict. Othez^ site ccnsiue rations are tho sl'jo 
of th'j ijiii-L.Li.ngj laitu.-C ^.lii;: arouru^ thu building, roadv/ays, pc»rking and ser- 
vice an^a:., i-i-^y*;!- .•uii'.is •:.-r AValotic fields (including possible provision for 
intei'scholajt .'1 c alhlot. J v j ; . 



H^ FouxMiW) Will. Ti;s mmm^ sitk sim mmAim for jmuMM axd " '^'"^ 



•i'lOHAL Acii;i: mn faqh loi) pufxj».j to m 

A'r'i'l';HDANCS AT THfi SCHOOL. 

Jlu.'J .'uUii: TIONAL AGiE FOR FJICH 100 PUrXL3 TO ]m IK 

ATTENDANCIi; AT TIIE v3Ci{0OL. 



^^-^'-^^^ I'li'TEi-JN Amis OF USABLE UND, PLUS OKT<; 

'■'C^ ADDJVfONAL ACfffi I'lQil EACH 100 STUDENTS TO 

DK IN AITEiN'MNCL AT TIE 3CHa)L. 

"-^ i'-' • f f:;cilities i'or a different organisational pat- 

.•• .-r; tror.- M.n. .,L. [i\,v J.iitaiicu, K-6, 7-12) aha.ll con:iUlt tiio State Dt)- 
..,.r-. ;'!u-nt. ..M r.auoaii t,^- uic liUtubur oi.' acres required for approval. IT 

l.iu-.J J., ..)V,':.ua i.':^ uj.jrici. town, or city, adjacont to or in proxiinity to 
L/.u .cl.|.-..i oii.u '.iiriu- c..u.:ici,.. ration, thi:i acreage may be included in the rriini- 
r^u.n iiut.-ibur .,c.:-„,j :x.quJ.n.-a, .-.ubject to approval by the State Department of 
aucat i-n:. 



ADDI nONS TO EXISTING BlJlLDiNOS ON PRESENT SITE 



■;' ' i'-U: ■■••■1: >y'-jo. o^und buildings: which with an addition 
/■;r ivr. ,vu! ■;. .:■. ■.:.( J •,vN.\-;,ir ;. dato increased enrollment. Frequently, hov;- 



■ tl>^^^^- CAiiit.in,- buildings do not meet pr>3sent minimum aize 
'■ i— .-^v-i: r. Uio aijtrict may appeal to tho State Board of 
■juca- 1..!. ur .v.av. r- ti.-. .;iLc- .'Jtai.darxic. Approval of the waiver by the 

i'..iy l-.. g-^-voii after evaluation by the consultants in 



BUILDING AID FOR SU ES AND S\'flL DEVELOPMENT 

' " ; -i .:taL... Buard of Education to approve building 

■■^'^ y-'^' ''i'-' H'-;-cj.. ao'...ijprk.iii of ijchool sitea. HOIVEVER, IP" A SITE 

'I !;'.^l^''^'::f.^ " -^'^^^f^ vimim, m aid will be paid until woiiK 

•••J ACTfiAf. !.'!!; ij'.r i.; .li Ah'TLD. The aid paid on tiie bite purchase is 

•/■•■•■■-J V ^- - t. ■■■ ::>ii-x, ;auitipli..-d uy ii;o percentage to whioh 

o^. ti jci _ ■ ; Il.j, w.. vi.,,c,: Ly iho number of yearr. for which bondu 



?-ACTORS TO CONSlDtH WHtN SELECTING A SITE 



.111-.: ,;f i:. .MiiiMii, both in vji;:e and ;;haDC for prei;enl. 

I^-'-;' ■'■■'■w i.ai-..-.r"j;; a:; po.:;:;lbIo , i.u., traffic, dii>- 

•■■•^> .ii -r:-.. , -Ju^t , '-^uorij, power lincu, etc. 
■ i^^-^i^-iblo of ourfaco;, ovorlioad, or 
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'ri-L^P :L;vnvt ;)Aivf?;! ¥\l'U\r\\^^ ^ni;!4:iJi^;^ 

L:: 0^:.;.; i lii'; lu li. WATIDR cnUrpLY AM) PCLLUTIOK CUMIWL COM- 

MiJ.JX^ J^uOHL:) OOM:;;ULTED TO MAKE A CAi&FUL OiiECK OF ^JITKS 
W]:K!t;'; MU:iJ.Oil-A.i. ;VAri!;K and 3E\aG3 Ami; NUT AyAIIAi3IJi:. 
bt i;^;;^ib.U:3 jito ^iioulJ be in prcxjj.ndt;/ with oihor odlioa- 

c. ij^tu .;}. .>ula bv., lucatad \}0 ao not to lu a^^rcatod i'uuu^o 

i\iioTj;i^:. \i^ rl^ajiui? .;uxi\>ur;dingj providod by the; i^ito will en- 
haxicu tlTo v;;auc:tU.'^rial (^jxpuriciico • 

6. CO^ Tir.. c-;.t ..b'-uld be within iv;a3onablc limitj, 

TEST BORINGS 

Ii i.. ^ly ucl^: -t: .;^JUf..ha-j i that lout boringj be takun bc-rorc any choice 
.•■I' .-^itu ivj n;aa. • ii.ujc b<.i'i2ij:.j v;ill jhov; ii' it; ij at all practical Ij build 
.)U tho jitc and wi.ii ui/ i.clpiui in choosing tho buL;t placi Tor the build- 
inj^ on ti'io .;:it'.-. In :iddiii.. juoii boringi.; provide iniormation on sub-jurraco 
;;atur c jnditiv.jnj^ vdiich :.iu ir;r. >rlant part in .:olving problumj of v/ator 

^upi:ly and jLiV.'a^;^; dh.p..v.al. 

Lijlu'd 1 1, i ..vv .ijv .j.sjT;\'.;il .n.j :/ith regard to toct borin|^:j: 

T-j make. ch - iCu U:t;.v-rjn alturnat:^ jiLuu . . . . . .1 Jjoid.ri^ Pur Acru. Tu 

::iiir..)j Til a^j:;.! I'.d i. . i^ -cation J^ r Uiu Toundat i-.)ri jT L;tructuiv on 

.; I:.a\'t; .-j.Vv;, ii. ..-i .1 1 ia^: r'lininai rock uxcavatinn 1 Boring 

1 <:r Ac-\. . 

.;.Lihi:i I.:. - :r i- ^.:d i-iJLidiri^ ar\a...,,..i at t.:ach Cornur oi imilditig 

1 in :«;idaii.: .d* L^uiJ.dinc 
1 iK:r :i^viL'U rt. liuild.ini'^ 
ar^a, rnaxinum iOU i t., apai'l. 

.■i'iru;.;^. ■ a-: ^ ic..a;;l. trTTli'v; d^i.th l.hM I-.-id,; will afluct 
..: i.L ..t rat;. , 



...... BtiTictm^e^ ' 








Urn iitrvLL\\iis:ia 


b 


b 


h 

10 Foot 




l>\->t-.t:. 


20 m)t 


To rucjk 



a. Thlt; ^'.oliodiao litrluj tliu doi-th tviuoitutiGudatioiui fo.r typical cu«- 
ditionij. It ;La Ufjually d^ijirablo to have tiio i;ir;?.t boriiii^, and 
at Li'ast oiio-lMrtli ol Uio additional borings, ojitond a niitiiramft 
^0 le;et doepor 'tiiau tho typical borincti. 

b. Winamum at least 3.0 feat into jjood bearing strata. 

c. Minimum depth mvev letjG ti).an the narrow plan dlmeroionij of the 
atinctui'o . 



The moat generally accepted teut boringa ana core borings in rock; wash 
and auger borings in iioil. The ground u'ator level tiiould be determined in all 
^'^^^"Ss. Borinc reports Bhouj.d be cibar and concise. All iXDlevant informa- 
tion must be uhown in full on the drawings. 

OTHER CONSIDEMTIONS 

The cnoice or aite vdli be greatly facilitated by the uae of aerial^ topo- 
grapl^ac, and soil conservation maps. Cai'eful study of the^^e mapts may reveal 
possible sites m areaa pi'eviously considered unusable and may disclose drain- 
age, sewage, subsoil, and water problems. Power companies should be asked to 
provide maps of power lines. The Highway Depai-tment can provide help not only 
in locating a school with regard to existing and projected new roads, but also 
m estimating costs for anj' new roads that may have to be built for the project. 

School sites can no longer be viewed inere]y as a place to locate a build- 
ing. Sites have more of a role in the total school and community picture than 
tnis and those selecting a site should consider the following before a final 
decision is made: 

1. Will the site offer an opportunity for out-of-door educational 
activities? 

2. Is the topography of the site such that there is ample room for 
recreational and physical education activities for the entire 
school enrollment? 

3. Will the site provide opportunity for educating the students in 
the conservation of natural resources? 

li. Can use be made of the site to provide means of educating ciiildren 
in ways of combatting pollution of our natural resources? 

3. Is the site located favorably ?o it can be integrated for use with 
the community recreational activities and functions? 

When definitive choice of the siie has been made, boundaries must be 
accurately located before the actu.^ purchase is made". Final acquisition 
of the land should be made only after all legal requirements for securing 
the site have been met. The deed of sai.e must be properly recorded It 
is advisable to mark the corners of the boundaries with stone or some other 
durable and easily visible means, especially if adjacent land Ig to be pur- 
chased at a later date. 
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Ihis I>ri4;3£ survey ui- clu? multiple facti^rs that muat be ctmslxlered 
wUuu clux^tjing a suhoul situ^ Indicates that a school board or building 
conmiiuto^ would be mil advised to obtain as much professional help as 
possiblo from lawyutTwS^ architects, engineers, and other qualified cou- 
iiultants, at all stages of the process • 

iSito evaluation worksheets may be fv)und in che Appendix to help 
conuuitteos in choosing the best site^ 
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CHAPTLH VI - SCHOOL pjf.-bJGN AND CONSTRUCTION CONSlpeRATIONS 



School dfeflign 1..^ cui.u tiucai.^ j.y cJuiuglns 'i"d all who particlpattj in the 
planning of a ijchcol buj. )a.h,g should keup abreast of th« latest develop- 
weuLs iu th« fluid* To .ignore clrin iact ii^iy mean that the product of the 
planner's ft or Uii Ccin bv^ ounlaccKi by tho time it has been completed. The 
purpose of this chapuov is to auggest the nature of some of the ever- 
changing conditioay thai iufluance school design and construction so that 
all those re.9ponj5ibie iw plaoiiing school plants will be alert to these 
conditions . 

BACKGROUND 

During i..hy IdLiei p..iL-i ot Llie i950s, and especially after the first 
successful tlight& iptw bpcice, uhe teaching of science was emphasised. 
Many schools of that cime wet^- coastt-ucted with large and sophisticated 
science laboratories and lechuicai facilities. CJurrently, concern for 
the social and heaJ th pioblyius of uur society has caused a change in 
various aspecLs of schoul facilities. Reflecting this concern, build- 
ings are being plannod with conference and seminar rooms, lecture halls, 
and with many spaces devoted Co panel and group discussions. Educational 
concepts will reflect change in the future and the wise planner will re- 
view, study, and evaluaio c^H.-iitum , hoping to design a building that 
will best meet the educatumuJ needs of the community. Tlie "open-concept" 
schools and "actioii-leat-niny" areas described in the chapter. Instruc- 
tional Elements, are exainploH uf new techniques and methods that are 
having significant influence oa the design of schools. 

RESEARCH 

Industry iiivuyis u f dollars each year in research seeking 

to improve met.buds, developing now pruducts to meet new demands, and at 
times to create now demands. A aimiiar effort, though somewhat less in- 
tense, is taking pldce in the tield of school design. The Educational 
Facilities Laboratories haa produced a number of comprehensive and in- 
fluential studies of many aspects oi school design. Those charged with 
the planning o£ buildinj^a iru encouraged to study and evaluate readily 
available repurts from thi.s and uthi^r reliable sources. 

PRACTICES 

The trends oi todj;- ..iti.r be come the accepted practice of tomorrow. 
As concepts change, it i i.ni.wi- cnt that consultants, designers and com- 
mittees be sensitive to en smuc t i on trends and practices and adopt those 
which show promisf... Foi. ..'xami le, "modular" design and construction is not 
new, but the principle the method is gaining wider acceptance. "Modular" 
design or construction mean.s the repetitive use of an element of design. 
It may be the repetitive, use of .i "module" of space where a school is de- 
signed and constructed with a series of "bays", each having the same di- 
mensions, or it may be the repetitive use of materials of standardized 
size. Manufacturers ot building iiuiterials and components have widely 
accepted this concept. Windows, brick, plywood, tile, as well as many 
other items ot materia li; .^ud e.juipmont are being produced in standardized 
"modules." It is important that the economies and advantages of this 
method of design and c.onsf ruci i<;n be discussed with the architect. 



B£ST copy mmn 

?3 



^^^-r; -- Prefabricated uad i^ft^^asi^tMblcnl elemonto have alfi^o horn nrtQ^\ much 

inure widely in recont: yeary* For example, prefabricaCod wail sGctiou« 
incorporating durable »5Xt;ai:iur faces, aitectivc in«ulat:ed coven and 
at;t:ract.ive luterior: .surfaces arci ruadily avrJlable, Such units are 
umnuiaotured off-site or cons true? l'(]d on the ground af: the i-iite and then 
. "til tad** int.o a po.rmanonc vertical position* Onu of the ma jot' advan« 
tages of this type cons ti-uctlon is the speed with which buildings can 
be erectodt 

The ^'systems approach** to construction is prubably the laost sophis- 
ticated of the UGW design developments. Such a method was used in this 
country to produce the automobile in mass quantities. Each component part 
is integrated with every other part to form a highly efficient v;hole. Such 
components as roof sections, ceiling systems, lighting, heating and venti- 
lation, along with other standardiaed iiuiterials have been combined to pro- 
duce the whole structure. To date the **systems approach'* has been handi" 
capped by the lack of volume to justify mass production of components. 
As our needs increase due to mure students and newer learning methods the 
future may produce the volume of construction to justify the mass pro- 
duction lacking at present. 

ECONOMICS IN SCHOOL CONSTRUCTION 

It is easy to build an expensive school; it is almost as easy, by 
cutting corners ar\d using low-grade materials, to build a cheap school. 
Building an economical school means obcaining the best possible facilitit'6 
at the lowest possible cost. This requires thorough planning and meticu- 
lous attention to every detail of the consti'^uc tion process. An economical 
school will give satisfactory service over many years with a mir.imum of 
upkeep, will be expansible and flexible to meet future education.a needs, * 
and will represent a "good buy** for the school district. 

It may be pertinent to (|Uote the following statement by Mr. Harold B. 
Gores, President of Educational Facilities Laboratory, which appeared in the 
February 1970 issue of the New Hampshire School BoaiaS Association News- 
letter: 

"People? r\eed to know thnt the cost of a schoolhcmse is only 
6 percent oi the total cost of conducLing the school through 
the years of its normal life. Typically a million-dollar 
schoolhouse has an operating budget which totals about oin/ 
rail lion dollars every three years. Imputing a life of sixty 
years and most schools last that long the original 
cost of the building is only about 6 per cont of the total 
cost of running the place. As more people come to grnsp 
this ratio in perspective, corranunities aira robixing abcuiL 
trying to •savo' money by cheapening the original co/;t: of 
the structure.** 

In order to build an economical school, the committoe must bo guided 
by long-range considerations. Initial cost of matc?ricils mutit bo balanced 
against poj^slble low maintenance costs, durability, and insurance .savin{^'>» 
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For examplOj Ulgh-iii'aue fiuturl alfj an;, inoru cxpGn£5ivc at the outacit, but 
may save chouaahda o£ dollais in raainconance over the years. Inmirance 
charges will be cotifnderably less for a building equipped with a sprinkler 
system, and ccmh-taiciied ot i.i r4.'-rcsij5taiit materials. Heating coats will 
be lowered by adequat:f. ir.wulation. Thcae are but a few instances of the 
savings tlvit can be nuali;;ed by ;i careiul study of every component of the 
building. Some pract;.ical .suggtstiouH, both general and specific, for 
achieving econoialus ate pi-osanted below. While no single one of these 
suggestions may save a groaL deal of money, the conmiittee may realize sub- 
stantial savinga by ufaiiig as many of '.hem as possible. 

Thorough planniiig is the basis for an economical building program. 
It is important to have dutf icimit time for a thorough study of each step 
in the building process and tor the preparation of specifications, draw- 
ings, etc., by i-.he consultants, in selecting an architect, the committee 
might employ a candidate who has a reputation for designing economical plant 
of good quality. Clear Jiues of conmunication must be maintained at all 
times between the architect, the school board, and the administrator. Change 
delays, and indeci^iion result in additional costs. The architect and the 
other professionals involvtd should have a timetable for the project that 
will give them adequate t-ime for programming, design, preparation of docu- 
ments, etc., and provide f.-r an orderly progression of events. As plans 
for the building take bhape, the cost estimates should be reviewed peri- 
odically. The c.oiTunictee should study codes, regulations, and standards 
to consider the use of money-saving innovative methods. 

There are sevc-ral spocitic ways of economizing during the planning 
stage. The site should hv appropriate for the development of an economical 
building; if land is cxru'iusive, a multi-story building on a smaller site 
might be more ecunomical. £f che enrollment projections forecast a sub- 
stantial increase in the .school population, it might be wise to consider 
over-building at the outset, '^e possibility of cooperation between sev- 
eral neighboring communities in planning and construction should be kept 
in mind. Choosing a time when contractors are not busy may result in 
lower bids and attract a Larger number of bidders. Trends in interest 
rates should be watched, ao that .Qoney for the project may be borrowed 
at most favorable rates. 

In the design ph.itie, there are several general considerations that 
will result in economies, such as overall simplicity in design, minimal 
use of exteriof perimeLei wnilt;, and avoidance of large areas of glass. 
If several schools with similar roquirements are to be constructed, it 
may be advantageous to uso f.txe rfame design for all of them. Tlie concepts 
of modular planning, the use of prefabricated assemblies and other tech" 
niques discussed earlier in this section, should be considered. It is 
also important to seloct a structural system that will permit a quick 
closing-in of the job, especially in our New England climate. Inside the 
building, space arrangt-mtnits should he designed for utmost efficiency, 
keeping the ^atio of gross area to net functional square footage as low 
as possible; iaefficleut uses ol space as in corridors, circulation space, 
lobbies, should be kept at a miniraum. Wlierever feasible, areas Mhoulc' be 
designed for mul ti-purpo?p use, but in keeping with the educational specifi- • 
cations. All mechanical, ei-vctrica], and plumbing systems should be easy 



to control and luaiatain. It the coucepL of flexibility is incorporated into 
the original design, it will result in r.avings later, if changes have to be 
made in thci ^^tructuroo 

In the preparation of the educational specifications, economies may 
also be effected by a careful soudy of the curriculuiuo Year-round utiliza- 
tion of school buildings for both school and conununity programs is encour- 
aged, including some por,sible kinds of income-producing usage • The wide 
variety of movable equipment and furnishings available on today's market 
will necessitate close scrutiny by the committee in choosing the most eco- 
i^omical items which will meet, the educational specifications, especially 
i: the "action" type of learning described in the following chapter is to 
be included in the curriculum. 

Some general ecouomy«prumo ting factors are flexible state and local 
standards and codes o In che area of bidding, all documents submitted to a 
contractor for bid should be complete, concise, accurate, and free of con- 
fusi'^g language which might limit or discourage competitiono Bidders should 
be allowed enough time to develop cost estimates and submit accurate bidso 

REMODELINC; EXISTING BUILDINGS 

lite decision to runovate or remodel an existing school building must 
be based on a realistic evaluation of the facilities in the light of present 
requirements for education. Schools have a life expectancy of fifty to 
sixty years, and school board members and citizens are often reluctant to 
admit that the schools they attended are obsolete by today's standards a 
Some of these older schools have considerable aesthetic appeal, and most 
of them are symbols of tradition and permanency in the community. An 
evaluation study may evoke many nostalgic memories, but a realistic ap- 
praisal will show that these same schools are educationally and environ- 
mentally substandard, with siuall rooms, excessive glare from windows and 
lighting fixtures, and heating/ventilation dependent on steam radiators 
and the opening or closing of windows « Age alone is not the only factor 
in the evaluation of existing buildings; the actual physical condition of 
the structure and its remodeling potential are essential factors to be con- 
sidered. Maintenance, neglect, upgrading of construction and educational 
standards all contribute to the obsolescence of a buildingo It is unrealis- 
tic to expect 20 to 30 years of additional life for a 40-year-old school 
without undertaking extensive repairso 

The evaluation of an older building is difficult due to the lack of 
any fixed scale or sStandard for measuring its future useful life span. Com- 
petent professional architects and engineers should be consulted by the 
committee to provide guidelines for an impartial analysis of the building 
that will conform u> the noeds and specifications of the districtg One 
standard of measurement is cost: most educational consultants and archi- 
tects agree that it the cost of renovation is 50 per cent or moro of the 
cost of providing new spacer, ii will be advisable to consider new con- 
struction © 



CHAPlt R \m iNS i HUU flONAL ELEMENTS OF THE SCHOOL 



Tha coie of ciuv iKiuc^u i: i unal facility is the area where learning takes 
placet This is whuic the suident reacts to tlte stimuli of the educational 
environment; he intorcicts with other students during the learning process; 
he becomes actively iavoivea in the process of directing his own learning# 
Learning spaces muse be pJ antiud and developed on the basic premise of 
serving the studenr's learning needs; they must implement the educational 
specifications formulated c^arlier in the planning stage and provide enough 
flexibility to accormaoda te future changes in met'^ods and procedure, >k)dern 
educational research and o^perience have indicated the desirability of cer- 
tain changes in che c^rgani i'.at ion of learning spaces. The traditional class- 
room no longer sati\siacturi]y provides the flexibility and facilities nec- 
essary for sel f-insLructiou, team teaching, and nongraded programs. It is 
impossible to forecast* accurate] y the evolution of the educational process; 
chai se is the only absulute which school planners can be certain. New 
techniques of lnsti:uc t iofK nev; equipment, neu construction methods are 
being developed and tebLed ^n) a continuing basis, but in a real sense the 
question of how Co ^ire^art? idcquately for change remains unanswered. School 
planners hai/e tl:-: ilittricuJt trir^k of choosing from a wide array of possi- 
bilities the types Jurittuug spaces that will best meet the current and 
future educational necids vi their district, while at the same time getting 
the most usable space for their dollar and minimizing obsolescence. The 
purpose of this ^haptei' ib to provide guidance for school planners in 
making decisif>n:j viir.h rugai d t i") learning spaces, A brief description of 
the components of iho loaiTiuug process, the general implications of dif- 
ferent types of avttjvJLiuw for learning spaces, and some guidelines for 
creating separate aii.i ditf-.Tuiii kinds of learning spaces are presented 
here in a*n eff«u't. to txnt\]] this purpose. 

The Learning Procej-., 

In spiLe of v/fiTi, t «.'Uut>ive research, study, and testing, no one 
has yet been able to dc/isL- ) simple formula for the process whereby a 
human being absoci^s knov^.J trdgp ^ The problem has been approached from sev- 
eral viewpoints the c-nv] roi.irteni , the teacher, and the student. The 
student-oriented sjppi: uccIj sStjeiuh to hv^ld the most promise, since he is 
actively and indi v^iMna U y involved in the learning process, which he must 
somehow synthesize dnd adapt tu his own needs. There are three basic com- 
ponents in the student *s learning process: " reaction ,** " interaction ^" and 
" action ," ~ ^ 

Reaction Icarnju^ i Uxt nifct.hod that has been traditionally applied 
in most school ii« Ih^r/t s.uncuuj (a teacher) or something (resource materials) 
outside the studtiiit is the inKiating agent, and tlie student learns by react- 
ing to this exteriujl sSMuuilui.c Some c{uestion has arisen as to the value of 
this form of learn Ir;^; {:h(; r I l socm to show that it is a rather hit-or- 
miss method. Simf)Jy a.Soij^iung d group of students to a lecture or class at 
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will nut aa^iur^^ liii-iLj: ;?Lu?iu. Joci of inioi:nu\ticm nor cheir ability to 

ass'i.mJ lato v/hat; ihoy l-^.^vo vc:::cxymi<u lu ii^ conceivable that, reiicltion loam-* 
iiig may in thf; i'uD=sr^^ b-.?, couCin.-ad fca fT'at;eA.v*; als that n^e available wfier* 

tho loarning prc^'osi m^iy uj.Utrgi.^ cotiaiderab'U^ change ^ 

iBi^^^^^Jid^^i i4^a'ci4i{::5 li.vu.lves che e^^change of fMcts;. ideate, and opia*^ 
ions with otlicrc;. It rhe only cype of l^atning that requires a group 
setcing, where uhe uudi^tier becuiaeb a fellow participant , actitig as a dis-^ 
cur^sion stiiau]titor c^nd ifeB'.>urce person wlLhouc douiiviating the pruceediugs. 
Itds is a diffi-cniu rojc lor the Ugacher to execute Quccf^ssfully , and most 
teachers in today^a achocib Ut*vo received little training in this method* 
However, the dt^vei upraei^t t^iui Woe of seinina^^type clfissetj and f>raall diGcus"- 
sion groupij ahuuld be '*nc»»ut^t^3td in ordex to promo tu ihe bentificiai effecttf^ 
inter act in n learning . 

In acii'jii leainiiig. ' ^■^ .^cuaent leaLn.v* by doin^o Action Itjarning is 
not only independcoc w^u^iv-^ nui occurs constantly as the i^tudeni acquires 
intellectual 5 s<^cid\ ^ ..no ; l»v i j ! skills, ll-iL setting may be a tuaj^ic prac-* 
tice room., sciir.:u:c i t'^fc.r M ,t y , u^c-ch^ae bhou^ gyixinasiuaij library or the honit?. 
A suitable tiavirortiJutut io itcerhary lor t? tudenu-ini li ated action learning. 

These tUvuo C iui^ iicu-i*:... -t the if-arniug process torm the basis for plan- 
ning instructional bpac^jt* No on<^ ^student will leain equally v?ell by all 
these proce^iees, aiid sclto; 1 plaimer^ should always bear in mind the indi" 
vidual needs of thu pcrcbc^riib the ^xhoolvS are designed to educate. Tlie im-* 
position of a rigid eauc^jtl^nai prugraiTi may appear t;) iacilitate the plan- 
ners* taak, but: the ju Vi^^.s -^r-i of (iducation will be bi^^i .s«^rvod by providing 
each student wi^h upf.octuaity to pursufei the learning process according to 
hifl own needs ai>d abl]!tie.s» 

General implicduoiis I eurr-uig •>p..i^eu 

11-16 pracil* 4i cjj.^iUv. iv'r. '£ tlic thcoreMcal awSpects nf une iearnlng 
process outline'" r^Dovf wl M rt:ciro ihat school pliiJiners determi u*-; the 
propor ti*.»nai di i> tri but j oi; ol lo-ir-Mnj; spaces wi tij regard to each part of 
the process,> 

bar sf.ijdtiU .j-'Tt^ v.* r-v bo dt'Si jf/.^u-J tu fnr:ii?. r'.jnvenient use of 
exposiLory lua^ . ^ 1 s • ■ ^ : ■ *. h'Uid t.r: arr-in^* d ]■.»:■■ proper viewing of 
Che speaker aoi ^' t-r- 'n.uon' J.So Lij^^^t (ron'.i'i'i ior prv)iccfro.M pur-* 

poses and f^.'r noit^ i.ik.iew^ sl.-.'i'id l)0 j^r<-iarraa.5>c d so th.a r.he infjcruc t:(>c \s 
effort ih: rn; .nnw /t-^ * r. ' * .-ptji* v i ■* a.s?^;iir*.Mi i. -i t^u- rirf/o».'o{..it i-'i^ <^f ma- 
teria!^ • Pr-. v i :s j ..-■) .«:r- i.'-, -.a.i/r I.i* if.ii'- ooJ vi-^.iii t • '-.iib .a MurLruc- 
tion C5.:nrij i ^. ; t>» .:v.-i.?'v : ' mvi-J ti-r Nu. sj-.icr* 

Without { ritiil 1 . M-r*. . . ' CI V'^'M-.j i:ni '-oMU- .".i.c ] u j'. 1 shoui^i 

he provided i.- L!iC'Li"t^. ' ■ uMf:.ii rr*'-;; . )• 'r- * cti.uiji gr-uij^, 

the arr.in5^(u;>-r' t: . i ■•: : ^ I'.il i.i't-'m hinr^^ '"^^-i.i i.r.r-r^; t 

vidual s t c i-^M .u ■ i ^ •■ i i ;. i - ■ ■ hi ^ ^ . • • k! ^ --.i ! ^- :U^^- ? - 

i I r V nfL 1 1. ( • I* I . ! >■ . t : ■ . • • i * • ' , 



Action l<2arnlug toquires a wide variety of spaces. Aiiy action Xeam* 
Ing apace must provide the theno^il, visual, and sonic conditions necessary 
to protect the learner and to prevent his activities from interfering with 
those of other loarners. For example, a student practicing the violin, a 
student involved in a physioH experiment, a journalism student writing an 
editorial for the school papor -» each is carrying on a very different and 
incompatible learning activity which by its very nature will require a dif- 
ferent environment. Spaces for action learning require a large quantity of 
specialised equipment aud furnishings (libraries, laboratories, gymnasium, 
shop areas, etc.); provision jmast also be made for visual supervision of 
students in areas where dangerous equipment is in use; unlike the other 
types of learning areas, action learning spaces must fulfill stricter sani- 
tation requirements — showers, sinks, locker and storage rooms are neces- 
sities in gymnasiums and shop areas. 

The basic space requirements for the reaction and in teraction types of 
learning are essentially the same, regardless of the desired learning goals, 
although differences may exist in equipment and furnishings. For instance, 
a lecture on science will require the same sort of space as a lecture on lit 
erature; the same type of arrangement can be used for viewing a film on so- 
cial studies or on machine shop; the audio requirements are the same for 
listening to a symphony or a political speech. The same holds true for 
learning spaces for interaction learning in small group discussions. Thus, 
the specific curricula organization of educational programs is not a sig- 
nificant factor in planning learning spaces for reaction and interaction 
learning. 

Requirements for action learning spaces vary greatly according to the 
educational philosophy of the school system. In view of the cost of pro- 
viding and equipping action learning spaces, school planners must be defi- 
nite on educational goals to be achieved. This consideration applies to 
the planning of resource centers, laboratories, gymnasiums, etc.; it is 
especially important in the development of a vocational curriculum, where 
planners must resolve the crucial question of how to provide for basic 
needs while preserving a certain measure of flexibility to acconinodate 
future changes. 

Elementary Learning Spaces 

The following description of elementary learning spaces includes 
three major areas: Kindergarten, the general elementary classroom, and 
the "open-concept" learning space. 

Kindergarten 

Kindergartens are highly desirable and are recommended by the btate 
Board of Education. In view of the current trend toward early childhood 
education, it is expected that kindergartens will become a requirement in 
this state. 

Kindergarten rooms should provide a minimum of 50 square feet per 
pupil; more space is reconsnended to provide increased opportunity for 
action learninr;. With a recomiQended limit of 20 pupils per group, the 
minimum size room wo'ild be i 000 square feot (1200 square feet is pref- 
erable) , 



The room ^lhou].d offGr a rcilaKocl^ homelikca environnieac rcj oncouirago 
children r.o livu, v-zork, .md pJ.iy t:ogoL:hui:» Purnituro and o(iuipfnunL .shuuJd 
bo chi ]d-oricnced and chi i d-si ;;od ; }>orcabic or movabio furiUiuro ol l c-ris 
Chu advantage of. permicLing iniinediaLu and spontaneuus chan^jes in Lho i earn- 
ing situauinru Flexible arrangcinciiLs tdiDuid be made Tor rogrc^uping fhc 
children into olUi^Uerf? or large grf>ups; Individual piacos Hht.>Liid be 

provided ior (luici, pc»rsonai acLi vi t i (is • Vor^^aui ii ty and varicLy in Lhv 
physical arrangumonLs wi J 1 mainLain the pupil's interest and cnthusinsmj 
it should be po^ssiblo to alternate **noj .sy** activities with quiet periv^d^s; 
groups should be /ible to cugaMC iw outdoor activitiea under supervij^ion 
while others work indworst 

Sh(3iving in the kinderg-ir ten room can be varied some movable, some 
•stationary, some recessed. Those uniis that are movable c<\n be baeked with 
tackboard, providing a very usable cui?ibinati on that can also servo as di- 
viders or partitions within the learning unit. There should be a generous 
amount of chalkboanis and tackboards, and it is important that the units bo 
kept at the child's eye level. 

Toilet facilities should be located wir-hin the room, with one toilet 
ft^r each ten pupils, A large sink, with the hot warc»r at tepid level, 
should be placed near the toilet area* 

A drinking fountain, electrically cooled, should be planned within 
the room. It is very important that the bubbler be at a height convenient 
for the kindergarten child. 

Sufficient electrical outlt/ts will facilitate using audio-visual 
e(|uipment, cooking experiences, etc. 

Properly controlled heating and ventilation, adcf|U.ite lighting, 
attractively pairited, easily cleaned walls, plenty of storage areas, 
shelves, cubL^yholcs are all necessary elements for a suitable learning 
envirv>nmen t • CarpeL-ing a section of the floor will enhance the home- 
like atmosphere, and acoustical surfaces on iv^alls and ceiling will mini- 
mize noise* Each kindergarten shuuld have an audi^.)**vi su/il area for 
listening activiticb, a game cenu-r, and individual carrels for inde- 
pendent w^-rk. 

In general , the ki o(ier^; ;r t en si: luld be des i giic:d with a vi ew tu s t i :nu- 
litinjj a ch:ld*s imagi n i r. ' • ^n . Si^nple, naiuril mate-rials .ire preferable t^ 
comf^ 1 i Ci Led , usLent.at iou:- object. Th(.' space as a whole should be chaMengi 
provide* f reed )m of m<=veinent r.^r th^' r(.\stless, active- chilu, and also permit 
the S'.uLt.iry child Lo pursu-.: b. i icLivities uninterrupted. 

The Gefle:^:il Flbi^aionta' y Cias^room 

The classr'^.jm dt^^cr i b».-'.i liere » - (.he s>-ea!!'M! " i radi t : nna i clar.^.- 
>m currently in use in th* ^aii-arity .»f .\'cv; H.irnp.^hi rt- j^cni).)!^, Cii asM''-*':') 
.si;:e is \n imp.)rta[it ficv'-r in tfv- 1 ".irn i : r^r- 'C;o'. , wheth^.T llw ty:"- of 
learning i IlIJiLLLlLL^ i at erac t i ^a , or ac t i • ^ Willi grester '^mf/h.i.-i^ \-l ie"(! 
• Ui act I ■ 'f. iearrii/i r/. t''d.iy . i reau:.r(>:: mor" sfMcr* th'\n tltf '^Mu.-r u-yn ".I'O. h.^ti;- , 



The mjril.a-.uiii !3l.:c for an el cTiicntai^y cl issrooai fehould be 900 square feet, 
niough uauaJ ly recuangu Inr , cL.jjsroums can bo designed In other shapes 
for tho Improvemonc of Leaching and learning conditions. 

.S<iiaJ2iiiiinL-]i^ All classrooms should be equipped with 

adtHjuate storage cabinets fur -iuatructional materiaU, books, and equip- 
ment. If no central L.-achta-s ' ro^nn is available for storing personal be- 
longings, clothes, etc., a w.-rdrobo storage- cabinet .should be provided in 
the classroom, other wardruboh cat be placed in the classroom if needed, 
possibly using one side as a bulletin board or chalkboard. Shelving for 
books and counter s[;acu f(.r work ar^as should be installed for most effi- 
cient .service. In •general, cla.-.srooii; furniture should be selected in accord- 
ance with the methods o|. te'achin- and learning to take place in the class- 
room • 

The importance oi a yood vi su.il ar.d sonic environment for the learning 
process will be di scuf,.sr,<i i.n ^n.ater detail in a later section (see Chapter 
XII), fhe classrooii! should b..' a t tr.ic t i vol y painted and should be well lighted 
with a combination of artiiiciai and natural light. Window space should be 
determined in accord.ance with th. educational and archi uectural specifications. 
Acoustical coiling tile ,hk1 floor cirpeting will aid in control of noise. 
Actual troatmei.c will vary with ...icli room. 

With the lucre i.>in,: u.-. .1 visual aids, several conveniently located 
electrical outlet ;i ore ii. ce.s;,ar> , and ii.oans for darkening the room must be 
provided . 

Folding parti tioiiy or movable w.iUs may !)e used between regular class- 
nn.ms to provide sp.ic. ior larue-groun instruction. In general, movable 
etjuipment and te.ichiny devices ( lud i o-vi .sua I , movable demonsLration tables, 
r.cionco equipmeat, etc.; .ire Convenient to use ..-ind may be shared by several 
i£ sufficient iund;; =r.- unav.ii i.ibl e Co provide each teacher with his ovm 
e<iuipmeut and teiching .lids, 

T ne ' Open Classroom' ' 

Although the ..i.tn-;;lan concept i .s at present applied more frequently 
in elementary th.a, in .s-c.:^lary .school con.struc tion , it offers certain ad- 
vantages ..t all ieveL. oi i n.s true t i on . In this type of .cchool building, only 
the exterior w.ills u,J th.-.e er,c i ..v' • n,. highly spocialijied facilities are per- 
in.in n;. .md 1 o.uibe.'. r ■ uj; . Wi'h c: ! e ir .sp.in construction the entire floor space 
become.^ on... ope;, ..;r(.i, vWi.ch x .s then ,'-,ubd i vi ded into s.uiller teaching areas 
by nonlo.id-bearing walls. rhe.^e ini-rior walls mav be movable or demountable- 
they may ,ilso be .-emi p.M-in.,aen t , ,uul their removal may involve minor construc- 
tion w. irk. 

Ill the "op<..u ci.,:..,rM.-m" c-e,,epi th. school is divided into , number of 
open .-ones cotUanii.-.g no j !.:,..: w.ii or .Seating arrangements. Learning 
spiice.s can be subdivided by ct.ineta,, bookshelvos, chalkboards, Dulletin 
boards, nul ilex:bl< p.art i - i ■ ,n.. . AM the.e room di vider s wi 1 I havoc.usters 
or otner me.m,-. tor e.isy wab i ! i 1 - . By the same tken, most iurni ture and 
0(jUipmont in the .'pen i: i ,! sru. >:;, will b... mov,ibl<-. 
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Tim visual otwiroumt^uu will voqxxitQ nxovi^. artificial lij^htirtg dum 
t:he conventional classroom. Since ther<i^ are few t'i;sod int:(;'rior particiont;, 
the exterior walls will provldo tho only .space where parmaiient: ceaching 
aids such as chalkboards and bulletin boairds can be nK>untiid, thus consid- 
erably reducing v;indow ^pace. Wall tinishus should bo carefully suloctcd 
to cut down glare* Noise control is etJscantial with the larjju open loarning 
spaces of the open concept. Acoustical ceiling materials and floor car- 
peting help to create the proper conditions for learnings 

Heat and ventilatioii Cs^ntroi need thorough study > in view of the 
flexible space and pupil groupings characteristic of the open plan* De- 
signers should also plan sufficionu electrical outlets, storage cabinets, 
student wardrobes, etc. 

A well organi^:ed and v;oil stocked instructional materials center is 
the nucleus of the open schuol. Centrally located, it will contain not 
only an array of media equipment and materials to be distributed for group 
instruction, but also books and other reference materials to be used indi- 
vidually* The macerials center will provide space for groups assigned to 
special work, as well as carrels for individual study. The instructional 
materials center replaces the ct)ncupt of the traditional library/study hall 
and encourages inceractioii and acti.^n types of learning. 

Although the open concept ro(juires the rethinking of traditional 
methods of design and toaching and learning techniques, it offers many 
advantages for the learning {>rocoss. School planners should consider in- 
corporating some of thc! features of the open school into their design, 
possibly in combination with the more traditional methods of construction, 

Eiemeniary Science 

The recommended miniirruin si;:e for an elementary science learring area 
is 900 square feet. Ihe sane si?,c is recommended for an intermediate science 
space . 

This area should include the following fc.itures: 

1. Student work counters around the periphery of the learning area, 
with storage space undenuMth for student use. 

2. Appropriate movalUe tabl e^; t.liroughout ; otK^- third of the area 
should be left free of any furniture to provide for free-space 
science activities. 

3. At least two sinks one smaller for water supply and one large 
clean-up sink per science area, preferably in a service island 
wi ch stt^rage s[^ace beue itih. If the island contains olfxtrical 
outlets, they .':houid be placed to avoid the possibility oL shock 
by coritacl with f.ii:cets or sinks. 

4. One large v;ood(^n workbench with appropriate tools per science 
area . 

5. Portable heat riour.:cs electric hot p'^atcs or gas cylinders. 

6. Spaces for con i.inui ni; e;-.pLrimen ts , display of students' exhibits, 
and/or wriLton :;iai c r i .tl s . 



8, All ;xi:ca i.\5r bi o1 ogy.-Ga?,'th ficiienco, i iic:hu!iiii', vmu and dry wui'k 
areas, 

9, .Vt imiiviaual aiul/or siiuiU gi'oup tntitructiiun ai'ea and audio- 
visual cenLur, 

10, u: poHsiblo, .1 phiiiL-gi.'uwiag ai'ca uutisldw an wtfll .-is; |.u»jlde 
Lhu bui. idXng, 

Secondary Insstructional Spaces 

As in the ulenicnLary grades, uu-.urauf.-ion giul acCiou motluHl.s of l<jnrr.fn.> 
are being incrcaaingly applifd on the secondar.7 levul, noousyiCaUiiit^ more 
space in all ins true Li una I aruas. For a general clatjfirovMii, 900 S(|uaru fool:, 
•including ytorago, are recommended Co allow f lexi bill ly. If difforeni; wing^j 
or sections of the building arc designated fur related activities in special- 
ised areas, the use of folding partitions is reconmiendcd in order to enlarge 
or reduce classrouin si/.es as desired for large-Broup instrucuion , team 
teaching, small seminars, and independent study. 

The same requirements for a good visual, sonic, and thermal environ- 
ment apply here as on the elementary level. Attractively painted v;allb with 
a minimum of glare, a good balance of artificial and natural lighting, acous- 
tical materials on ceilings and floors for noise control, even boat and proper 
ventilation throughout the building will provide the physical surroundings 
most conducive to the learning process. Sufficient electrical outlets in con- 
venient locations are a necessity. Provisions should bo made tor television, 
Including closed circuit transmission as well as reception of comiiu-rci,i 1 and 
educational programs, and it is recommended that each room have a permanent 
screen for showing film and filmstrips. The type of activity planntnl for 
each space will determine th-.- number of storage and filing cabinets required. 

Some specific recomm^ndaii .mis for different classrooms according to 
subject matter are outlined in the fo]h)wing pages, 

English 

1, Furt^iturc slu.uid flexible in order to accommodate groups of 
various slj'es, 

2, Teaching statical, or carrels shi)uld be available for individual 
work; section^ ...f t.he room can be arranged to provide lur a rei- 
crence center, re/uling table, di spl ay s i ndi vidua li Med material 
kits, etc, 

3, A small stage- or plaifurm for dramatics and public spi;aking ac- 
tivities could i)L- provided iti ono or two ronuis . A folding, V 
tition would .-icreoii these, areas when not in use, 

4, A large auant.Uy ..1 chalkbo.irds and bulletin boards is a iuh'(>'-.- 
sity, 

5, Each room shaild h.ivc a lane rt.'corder, record player, locicrn, 
and unal)ridged d 1' ..■ t i on 1 ry with stand, 

6, Enough pro lectors to serv (hi? neods of the program .should ho 
provided, inci uiing Lho i t.uun ?.ound , filinstrif^ with sliiU> al.taeh- 
menc, overhc.id of)a.iUe and 1 video tape recorder on a shar.'d 



>{oi>l Lh,: )^^U;mn.nhiati;.n^J i;>f tlu^ ii^ij^H id\ ala^^>;iaMU apply Gqu^Hy lo ; 
thii Jixual aiuKHu:>i i:l In urd^^r tv: fvoyiMQ ior ili uioPitnc ^ earn inn ■ 

Lho pl^VbU^Vl arraiuicnnun nnJ ^aipiMMrtucl by liio miictj)>ia lei available^* 

1. PiN-viuiou 8*uaUa In- )r:a-4f: tui^ aiiiali t^ruup woi;k and H^aiuiri ono , * 

2, tl^u iuniiiuro hIvhiIiI bu movabU' ai low iov a \mvl':>.ly ot working 
nuiubor, ^i^v, uu! Hhapo ui: t-.abloi;^ cbdirb, aiul other i:urn.UUias.^f 

A reading ccnicr f^u^ tcwchiut', .small ^;iHHipH up to Uen si:uciant:« shonld 
h.tve a!i aru.i 1 'il^-JvlO j^tjuai'i.' fuel. The lolluwing guidolincB should bo 
U3vd in pi. urn lag thlk^ laciHt-v: 

!• hargor than ut.uai vSpacu mu^t be provided; diagnosuic «er«» 

vicus and a prv)r'i.viiu ui :vuc i.i v. /romcfU al help demand a groat 
variety o! niiLc ri.i ! 

at liiLea^iv^^ ph^iuco lu.itta'lai, pro^.»raiiiiiied malarial, periodicaJs, • 

nowsiMi^tH's, mulliiovul it struccioiial kius, and trade bookvS 

should bf avai J al:)lo« 
b. Thu u.sual audin-visuai L^^'i al s , af? woU ay a controlled 

rcador, lachi i-aoscupu , [u^rnianunt screen {should bo part of 

t hu (Ujuipmi.iiit. • 

2, Good light. LIU', is imsi i:ni.vjriaut Jn this aroa, 

3, Space vshv)u M hv provided i^r chaJkbo.nrcl s and bullrlin bo<irdy, 

A, Asidr irv)iti liiii))', and {•;f..or.ijJio cal»i nct.i^ , t:hc? lurniluro shi»uld con- 
sist oi .1 suil.'bi'.' Loach. rV^ di\sk, lU' .-ik^cha Ir tjiiuts or tables for 
ten (woIvl- M.u-.it-nis, vv'ib ^he p-jf^si hi 1 ." Ly o.f arranging tho fur- 
niiuPf t.a^ larut' .;rou[)S v>r i'ouLLnr.' deVvjlopincMiLal lusHony^ 

In ^H'TioimI, I'railinv: i • l^.^st tauj^hf. iii its v>w!i vSoMin» This area can 
b.' Uv^iud by, and sharoii with, cl'ir-Nos i a ina fhi '\na t. i c s , scioiuif. .iiui social 
siudic.^i, utiiu.in^; iKi- r.-.i.!iiir. cc-utrr primarily for tciUiin).^, .- roniod.iai/ 
c»>rr».'C t i vr work in sm;; i I .i.\r"ur s« 

A ruccoi t rcna bf-n l.w.ur t [i i s cuaiU'r io i:hc 1 1 brary-rtN^ourco 

.ir»M, whoTu all tho ;»L'Q:L-^.v.o.y ;;Miori.Hs, .;.jui pui'.ai L , and supplies arc rc^adily 
.iv/ai 1 ibi.'. In this ca;;.-, pr.-vi^itMi inr sp.icc ami turn i Lu r^.' , f<|U i pmon L and ^ 
m.it.orials ^.lv>n|cl Im* ni.nif I {ii.^ ro-ulin,'. cnit/r wh(;n i)1antui\v» i ho library- 
r(/S'.airc.i- C'-'OLtr. Tht' -.t'o'io.- r.MdiO); spec La M Ls will bo valtiablo in dc*- 
t.onniniir/. tbo 5>pr;.^ilic iwfds it^ t h ! t!t»hl. • 

MalhrM"!).!! IC'^- 

KirNibi.' d»:i>'.o I.', r-.-o- v! t -. o' t.h « i;M t.hcMi. 1 1 i c . ■ ai'oa, porma t b^a.h 
Lirr.«- and si:ia i I ; ■ , . f rac i i « It Mi ■ -vp^r imt^Mt ; .ii^'i'^^ach ic. cmpjoyiMU 



such iUi thu "j.ab" t;ypc oi: ■jtu)f;i;uc.i:iow, tabU'j;, .lutjici.ja of doaks, luUihU he/ 
UHciU.. At'. iQmt Clio l<tj?gar ai' UOO s«,ju.=nnj I'owt (insuuaa of tlu>''ataual 
900) .shuulcl \Hi pirmKUhl JH»i; fHuih A proat^am. 

la a largo vSuhool. , a }";peo.iai. v-?ork aro.i for iiiaiiioiMi.i fcachers sim- 
ilar to a sorninai: room could be dosigrKxl with a wat.h v.'arroa, i'or each tc.acht;r, 
library tshoivini..; J'oj; col\u'(nrnuu4? iikiUirivUs, I'lling atul storage cabitistsj ate. 
In a siuallur achool, thin area could bo sharod wiuh oLhur departments. 

TUq othor roquircfiiieauu for turnitiuNj, tHjuipmorit, and inaticrials aro 
Miiuilar i:o thosu for lingllsh and social sLudios. 

Science 

The dGvclopiucnu and application of inf.orn tj j:,j'on and action types of 
loarning are particularly evidciu ia thu field of acience. Individuals and 
Kinall groups arc-j using probleia-« )lving approaches and ttichniques in labora- 
tory work. Thoro are more student-toachcjr planned experiments and fewer 
laboratory-manual expefimonts . As a result, the requirements for space de- 
sign and equipment have undorg'.ne important changes, with flexibility and 
the increased use of audio-visual and other aids being s;:ressed. 

Since science equipment usually reproaents an expensive investment, 
careful consideration must be given to all factors involved in order to 
insure maximum flexibility with the most efficient utilisation of space: 

1. Plumbing and electrical fixtures should be grouped for economy, 

2. Special wiring for 220-volt outlets and possibly a converter to 
direct current should be planned. 

3» Location of work tables to obtain the most favorable light 

(southern exposure is recommended for general science and biology), 

4. Efficient ventilation for the laboratories. A fume hood over 

special areas may be necessary to supplement the regular ventila- 
tion system, and a separate ventili'tor duct should be installed 
for the storage-preparation area. 

Junior High School Science Area 

1, Floor space for a laboratory should be LOOO square feet, in- 
cluding adjacent s /age and preparation space, per daily 250 
minutes of science class occupancy. An elaborate laboratory 
is NOT required, 

2, Student stations at counters on three sides. 

3, Two student movable tables, 

4, Counters containing sinks, electricity, gns, 

5, Removable equipment supports in both counters and tables, 

6, One chcimical hood, stationary or portable, 

7, One large clean-up sink in student space, 

8, One 16-foot ceiling beam with open space l)olow for suspension 
activl ties, 

9, Provision for the following: 

a. Plant and animal growth area, 

b. Rough-handling surfaces for geolo>;y. 
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KocuiiuoundcHi .ir-csij ij.; u { uiuj.» \h 1200 ^.uuarc- Ceoc; f.l: i^poci^;! aKt.M8, ijuch 
cU5 ol finr.«gt\>v;.hb5 r-u.^::-; r ■^zuculujuse, ave planiiud, mare upace will be re- 
quired* Hub uiiir ^jIuh:].! be tk\sJ.guud for t'lf i c:i <^ut: houaektiopinj; iluors, 
tablus, VMlifc. ind ^jouipmuiiL ijiuaild be tor^-resi ^stant: and easily cloanud. 
lixt.ra i. i lumiu.iU i oi: will be* ni.ciicd r^ar such activitic^s cis dissection, and 
auxiliary lighiir:^j .^liowld o^- pr^vidod I'or {Special atxuti I'or plant and animal 
growth* 

The Ioil^»v.iiig ^pv.'C."n'c: iiMiuvuia are recoinmend<id; 

li Special itu'Dd oi equ ipuieia rel'rigeracor , pressures cookers, auto- 
clavOwS, unl L.s I'wr cv-'^'Kin^^ aid drying, incubators, AC/DC supply units, 
aquari^l iiul L».;rraria, micr- ^scopes depending on the type of pro- 
gram to bu tU 1 .jv oil • 

2. Si'jace iaa: rai.si.u)j aail oxperimen ting with terrestrial and aquatic 
plant.s and ar;imals« Special environmental controls, separate Iroiu 
the othor parts .)[ ihu buildin.g, are needed iiU* those areas* 

3* AdorjUifo .sourC'. j- ^ I wa:ur, the une of impervious materials, floor 
draiiii", ripv^-ci I'l ju.m»M'4u .irtvus will contribute to f,^»od housekoepingt 



Physics 

1. RGcoiinnondca arci : iainimum of l.H)0 .square feet, m^t including 

bpi'CiJi pro;-:u'a t. It >n and stora^jo spaces. 
2* Two sLude'iit ti.iM'.^i. un'ts -U. least six loot ! on^ (t^or- mniion 

Work), with .ivvab 1 rupptn: tr. for class and oxperimeut wc^rk, 

gas and L.-luclric sHitl-'lf^* 

3, Counter.^ oii chrr.o sid^-s; wf the: room with sinks, ^ah, and 
elec tri 1 1 y J ririd sL-^Mg(- .'^[^ ic - beneath, 

4. Meanb i>^r C'^iif) U- ; y dar k^ninu at least one physics r^"»in. 

rwo Ib-fo-'t susi'«.:Or.i.;. bu.an'!S, ov\c across front of rooia and the 
other duuii ^'.'P.t.'i' with ^}pr:n spaces beneath* 

b. wScujrci.^s uC Liiv'ani fr.rn p^>i'table units. 

7, Lloc trie ; ty-M.:! ec iron I c s workbench for student- teacher exp^'rl- 

men t s , e(iu i pint i . : l>u i ! -1 i n^; , riiui ma i n tenance • 
y* Lxki.'d sL^n*.ir.t.' i.r .wi'i s; v^f , s[>eci a 1 i ;:;t:(l ecju i i-ifKMi (. , -nid Lwr 

r-id i .1 f. i.^'H'. >urL • t\t:-: i e. chcinica 1 s • 

9. Posbibi j ) ty oi L ' i i J n^* sin^Jivdil by correct l^)CclLio^l oi room. 
10, A darkri^)iT* tor :.^iuu':.t. usl*, 

11* Spaot' iof I'iO.;- L a;--i rxpcr i .'Pa:n ts and prt.^ject work* 

12* OV'-riiu.i'-i pr- ic^" '.'^r ^ 'i' -'.^ucb'nt, use ot. acet/tt.'-- i.u nr**\seru 

lur.iu!)^; t. j.hy:-i(:; pr- dn - lus , reducii^^^ nec'd i'.'r ext.on^..ve black- 
en. i itv- Sp iC. « 



Chomlstfy 



1. HGi:oiianfin.-J(Hl oivoa { liiiniimuu ol 1200 yquarti tuoL, nut incUuling 
fipucial pj'oparauiun mu\ ^itorafie! Hpacus. Thu combiucHl lahora- 
tuiry-ola«sroora may ba rujaacud by a Lhrt'e-ri)v>m suitu with 
Iciboi-auurio.s on aithqr Hiciy oi a tiorod instruction spaco, 

2. f'uiiio hoodw: at least one i^laKS-sidcd hood, 60" x 30", acces- 
sible from both aidas. li moru i.han one? chetniatry laboratory 
ifi planned, ono could be oquippeU with hoods; ii a suite is 
planned, the instruction space will need one 48" hood. 

3. Spocialixed storage and handling procedures for the following: 

a. Corrosive chemicals. 

b. Toxic chemicals. 

c. Riidloi so topes. 

d. Combustible chemicals. 

4. /Vijple storage I'or glassware and prepared liquid reagents, with 
separate distribution shelving. 

Areas for weighing, specialized instruments, long-term experi- 
ments and project work, glass working and apparatus fabrica- 
tion, reference library. 

Sources of DC current from portable units for electrochemical 
v^/ork. 

Easily accessible safety showers and eye washes. If these are 
to serve more than one laboratory, they should be centrally lo- 
cated. ^ 

Noncorrobive pipe in all waste lines. 
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Foreign Languages 

Classrooms for foreign language study have the same space and equip- 
ment re<|uirements as regular classrooms. The extent of the facilities in 
this area will depend on thu number of students and the curriculum to be 
offered. If several languages are to be taught, it might be advantageous 
to plan some smaller seminar rooms for small group instruction. 

In addition to the classroom, most secondary schools are utilijiinc 
atiguage laboratories to offt^r the student more extensive practice in 
isci-nmg, comprehension, and speaking. iWo different basic types of 
laboratory iacilities are available for teaching foreign languages: the 
philosophy of the departmt-nt will determine whether only one or a com- 
hinatio,, IS to be used. One type of language laboratory consists of an 
electronically e<iuipped classroom, whore ordinary students' desks will 
have a microphone and earphones, with a taped program supplied from the 
teacher s console. An advantage of this laboratory is that the class- 
room can be easily reconverted for conventional methods of instruction 
by removing and storing the electronic equipment. The fixed laboratory 
requires a separate room with permanent installations. Students sit in 
semiprivate listening booths which are equipped with earphones; indivi- 
dual tape decks enable them to change their own taped programs. Tape 
decks may also be located in the teacher control console, which may be 




^ijpAr.\:v , ' .... , . ,-.u.i ! cs.-iii.u.!;. boUv^'i^H'i eludeiu; 
and U'-.x.'- ■ * ■ . '.i'l.ihi be JocaLoJ butwociu tWv) 

cLis^vsr. . . ■: • , . a y " ( i v'u 1 i .sL'ODi.tig tions t 

labo:\K . i^-. permit, ihe pruparauioii 

tip:.' : ... c .■:{!;:. I L i..n duo Lo ihe hoau gon- 
* ■ . :■ i i^'kuc. .special proviniou 

f^^^" < .. vi!, i.iu i .:l)v>r'<K,ory area* A 

5^^i^'4l'- . . . ^ j iiieni in i:h<^ labora* 

t^^i^y ^ * : ... ■ ■.-■./lung Hii Inborauory area, 

■ ■ ■ ■■ w.Mt V'!' vl. linage to magnetic 

^^^P^'?' ? ■ ' ■: i..*vM L larnps and otiln^jr 



■ ■ ■ ■ V I'ioiy v)f tools and 

^•-'ito: ' ' = ■ -c^" lu I jjupil than the 

lii^Ci^Jt-, • Il-l .'h v;orking space 

P^"^ ' -V Juifc feet per stu* 

^"'^^'^ ' '■ . ^' -'^ included. Some 

^P^^^-' ■ ' -^lii'McovS with storage 
urii tvS . 

■ : the main traffic 
• ' : :.i!.fu:i"d lighting con- 
ditions. , ■ lu'iwvidw the work and 
the sur-- .. I'i J 1 luilp achiuvu this 
effC'CL» liic ■ ,.y i lico, -md the sounds of 
const r ... . I ' -T..; . should not be 
pern:: ; ■■ ■ t .. ustuMJ ireatmeat for 
walls, 1 . ■ .■ . ,-,.A.ii it\i6 faci in mindt 



1 : 



ic" • 1 i t i OS for work and 



stor.:;.^...- . i . ;m i ^ir. s , brushes, and 

P^P-^-"- ^ ■ : . ■ V will bv required and 

sh^>uli! Ik- . ) . . j.i icLivifirh will have 

addiii..) ! :■ . : : si.M .i^r. Work in pottery 
^'ind cl :v, '. to a 220-volt circuit, 

■ ■ . V ii'vhi^^', . .sculpturing, weav- 

ing, i -v-x . . '-v I; ivt^ ;>.art;cular require- 

merit:?. ■: » .. i u' t }Mi.).uMni will give the 

studt/HL . ■■ . : ; ■ I 1 cit.'Vi. !op their n«iturai 

cre-itiv ' ^ ■ . t;..{:,.i s| i f ica t ions in 

this 

Ii- ' I ■•' ' vMik-in steerage 

' ■ -J '■ v:s!-v:» ut.hcr items needed 

'It'-- 'I ■ ■ i. .it M. ^•^t s<iuare foot of 

c^*^ 1 '^'-^ • i ^ ' ■ V .' ^ : ; '. vuc u' sight under 
Lhu ' . ■ . ■ I -i. t J .^wing: 
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Tfei..i.r.hf.,n.-'f.i rleivk. 
On b i n t.» t i 1 J r j j .-s p v , 

and s'l udotit. work ^ii pjM^-j'aijfi ♦ 
Cubimut iot t't-t.j{..o ot hn»ari(.fi, lu.inu, ink, clay U)oJ«, 

Sink iini.i c.ihiM{'t , 

Miv'UalcLHi-L bund. .iMi^riMirf, Uoujs, aiui work .st-oraiio. 
Wood bunch nK.t:n"f.a]ts, cnols, and work stofago. 
Fur puctory woiM.; ui,,y bin, spray boouti, kiin (si.v.ed 
accurdiiig acupe ui program), 

uork ^"'^^"^'^'y^'''^^^^'^ room will provide xnHKimm uffucf.ive 



Music 



The majot o.nj.h.^is ui u.f.s UgU inciuc.eB maiviciuai aim grc-p per- 
utmauco u. bum in.trum.ucai .uiu vucal music. The groups may vary ?u si.o 

Muxic t^.ur e.s.smui.i.iy diiU-rtMiL kinds ot ic^ariuag. spaces : 

I .11 g., ^ri'iij' inhLi i.uiieruai spaces, 

Pr.icuc' sf..K;t/s iur individuals and smaii groups. 

Gcnuiul liiaviung ripacos, 

rolhnlat wi I T '^'^"""^ ^'^^ project:ca student en- 

r . hnent wi I ] deUTuun.. the- exLcnt of the ^spaces necessary. A single 
all-purp,.s.. r...... .niy ..iauuod u, fulfill most of the space requirements 

accommodac u,g voc.l and . .,s rrumcual rehearsals, ensemoies, stoJag^^^^^^^^ 

u should be dosign.d l.r uu.ur. expansion; most large schools wi 1 ti^d 
i'c.;u g^lupr;"' " ^'""'^ ^^^-P-"*^^^^ — instrumental and 

The ,u...st , .„ ris..... wi ! J L;,v.,ivu a decision on the part of the com- 
mit ue : shuu d ,.,u.y b. iix.d (c.king up valuable floor space) or moJabie 
te oscup.ng) «h.uld ,hoy bo purchased at ail? if risers are decided 

lu'; U'tn r '^\^^rr^' "-d Upace-consummg) or wou" 

choraJ ris.r. bo pr.t.rablc to ac.o.modate a larger number of students 

re u-'n'T'Ih" ' ""^ "'T^' alternatives should be weighed in 

rcJ iLi.in L»' the pr. I'.ram y>vin}\ -niin-vd. 

Practice r-n,m.. aL'o a iK-c.....,.s i Ly , t-sppcially for students who play 
h uld^ir^^T"-: -r^^"^^^ transporting them. Practice ooms 

liu s..o;...iri':ri,r;;;: ^ ^^ea and the e,uip- 
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" '.Cw- 



VHj'^i'uii^fM 1 y oLf ii:-^ .n\d ^MOt^^^^- ^[>ft;Ori- sUould h^'^ pl mut^fil tor . 

! i i-- ' ^ : i^hould hw'Q (Mjupar Uim.uU I'liai can b(? 

a; Li: 11:^;:. j,t:v..i <i.:;v ;: ■ B can bu used J'of HiUillC cla^Ji^o? Ill 

i .. ' J*-.. »r;-, ; ; '1 = ^,1:.^;. it iH r otumcndcul Lhat: cho music hvl^a 

,^.c,iiv.d *ii .J,; !:- iaUw ■. cf.--: ot .school • C\)oij Ji[^hLing i^i impoL'* 



ii3 = uii<3nJ ALidio-Visunt Gciuipment 



■ • ■iisiruct coipjiii ci.f^^s sshovild be coj^yu v,.'ui t 

c i'v::.iv?h aiul ihe use ot audio-visual nui t.^^ri nl ^ 



hi;u', mor^odvS, Nuw construct iiui ol :chool 



In. ; ' di i^A. 



>; iv li v:. th Loluvlsun) outluLvS Jn each irusLruct ional 
V .ri ..diuiu;.:. a cwMiiiiiUniiy cable systcin o\: ihv 



.y .i» . wiUi a aiiLuiuia service t.lui Vr^lvUc 

K 1 ; ! V- 1 f.;: t nu'.nbors of sols availal).U' in llu^ 
■ V .-I iiM.i.'cvl lurdB the? sLa£i: as doterminud by 



\s. ■ ^ • 1 ■ ; r I ' :5 ^ 

1. 1-;- 1 : I i * i; (hi J i- m i 
LL a ! .aif 1 . I .- t i»i lit. 



^Wa Ji.:t. .-1^ i ! b 



.; .f;;! i.-Mijii f>in(.?nt. havo hccu avail.ibh; f<ir 
■ i lv>;..K'{.L lixaiKMi(lv)Us I y ip.cre>isod l hr i r 

j» ' 'cc- .^s , h^'Uti room should havi.» su 1. £ i c i i.MU. v 1 oc- 
; ..-i 1 :. i.' a if sovi-a'a] pieces of ccjuipmonL at ^miu 

'-'Mt''! t.o dairken the room unh^8>s other lucihods 
^. <' iil- M'^/'UMiiat.i ua of films and strips. 



M. .b-L-; • la 
I., t I. I : bu ij .f 



t.a lis 
a ■ ■ I . 



I 1 1 
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■ - v i L -.-ach i iig ma t:<>r i ai s and Of ju i jimein. 
. t. ir>,-is, iht'' iMiuca tiona 1 spcci tiLMt.ii^'is 
: b..^ Ai^^A y.w^'V il' each classroom is bo 
"I. i f r s J (^L 0 • , f c^r maxinium uk(^ of tht?sf' 
■ is.^' ■■''•u, or LL I hero is to be a coutraJ- 
It. sucb :!iateriaJ . 



I I:- 



I.- i o ■: ' rue t ■ oau\ 1 macnrial center, or libriry, 
t I. iiiv/.iiu i's luade i o thr* u fa; ol tc If.'V i s i on 

.b. is f V[;e (^i erjuipmcat can ^'.reatly on- 
a* - -; ^- 1 1 t^Mrni ng . 



ns"; uct lOfhd Maienals Cenle» 



-a* w ■ ! U :*= ■ I . i 
II"-. : . . . b' i ■ ■ v; ' i 



i^u :Mo ! i iio.s li^r the library-resource 
..:^ia , 1 -c : I i;a), r.p teo a I lof.-.aenl .s , .aid of;u'p- 
'V it- i {id i V ialiia 1 1 ;•(.•(! li-aminj^ ('Xpf.a'i- 

.■■•■b ; ■ ^'z' bi.'ywnd I h(.'S(^ ba.sic rec. )i:uiio iiila i i-'M: 
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uim\ una iaivitirig in af^uearancCt vjoud lljiluing, acoustical uiredLmoat, 
Mud i,cnnpoi%u.utif .uki humiaiLy cuiUirol all coutribute in croaiiiig this en- 
vi rx.nnuuit. . FU .u'' <.:JC'p(ALlU'yi or t:<.imu otJiec i^oiro-ruducinp, maUurial iri roc- 
urf)m<:^aidod tu r^^uhaucu rippaarance H^i wc^i] as to improvQ the beanie <>nviron^ 
men L • 

Tlii.: cc^H.. r ,sh.u;l.t :)u in ()uJoi pare ol: the building and be easily 
accoiifiilUu, li Lcv. ;iKH!iu cunioiT can be openud wiuhout: opening the untire 
schonl, iL will b.- uasiuur cxr.ondod hours oi: iiervicv^, enabling suu- 

denis 1.(1 inak(- f'al.or of the cenlur's rev«)ourcos. 

A sin^^h/ ifi:.u.LifLiMna I HiiLeriais center may be sufiicient for many 
eluuit'nt.a\v j^oc^udary schooi.s. There arc^, however, staveral factors 
v/hich HKiy ncCc.ssiii'Lo dddi ti .)nal spaces or a different arrangement of 
.spacuH. In largo schnoi.s or ii\ schools where the projected number of si- 
::iu j t.MicvUis usciis ^.f Lhu cviuer exceeds 100, the media center should be 
butjdivfdod iiitr» sm.iik-r aroas according to subject, grade level or other 
org.iH i i iv^nal paticrius in linu with the school *s educational philosophy. 
ii<tcinsivo Uho id iniiuvaiivc programs will require a similar arrangement. 
Anutlier soluti.-n is t.hu (^siabl i. shmont of subsidiary resource centers in 
other pans Ol tlu; scliuol, u.suaily by subject area. For cxampls, the 
rucoiiunL-iKicj I i««r.w i u iht- science classroom include the installation of a 
la fernncc (.a^r'nt-r jor i.h».> c .'n von i. ence of the students. More extensive re- 
sc.u'cli i-r !.a.^.;.-i .ifi-( pi riff us wouJd involve the use of the instructional 
Joau^rfals ci'oK.; . bi- ( t i.^n- accessible refurence materials are a. neces- 
sj. i.y ua- 1 he u! d.iily v;urk, 

l<t^t;arttU a v^? wliicn boluilo!^ is adopted by the committee, the In- 
sLruoLioiKii in.iUTiaJ- ccriter should provide the following speciali2:2d 
spaces : 

' • iLiJ lYl^ilL: ' L\l^^''y carrel St iliese carrels may be equipped with 
the tiK St >>-.i>h'' i.Licai ed f^Jectronic teaching aids from filmstrip 
v^i;-wt"Lj^ I.. .iW .aiiomatic electronic retrieval system (called 
'^^;el** oirrrl"^;), rr ihoy may simply provide a quiet place tor 
indiv'jdu.H study vW' writing (called *Vjry** carrels). The num- 
ber e.'i:t.l^ aiui the proportion of "wot** to **dry** carrels 
wilj \h: drLorii.i i.t i by the school's program and by financial 
e » ' di • ;■ a f. 1 i »i i > » 

^» iii^'^.U Lil'Ji^ii' ^1:1:1.1* 1^^^-^ t-r.idi tional tabic and chair of the 

library is Ix^'ing replaced by informal lounge settings with 
'^^^^ t lino:. I-.>L* iia^,^ nicLuL-ed discut^sions and by the seminar 
^■^^f'l'^ JJ'*^^'^' r,;;.ii^:ed small-group instruction. Tables, 

^''^■•f''*-^ i^J'J -u.i !\^-v ; >ua i ef|uii)ment should be chosen with a 
v!fw t.M . i-.j.ih I i ri)' i;ro.u|.^ discussions. 

:\J.'.;- • ..J:l'Lyj : Area . Til if; space should bo sot aside 

^ ^ '^^ M ! :■ 1 ( i.^ri >i (.ho instructinna 1 mnteri/il s center's 
'^-i' r.v.urcc Thtu'e must t)c; a means of darkening- 
^ --^i-n'^i-r I ;'nvu . liNod screen, teacher's desk, and 
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-■^^i^- 1.- . . Am MaUvcUil ^(;o 0tfep- .aiut. J)-isi'l.^'iy ^ All ujateirials and aquipmotjt. ehQul4 .• --^^ 

- bu Htcrrud Iti propetiy designud spaces, easily :iccosgxbie to the -^-^^ 

vsr-udnnt tlor clasi'n;oom or home usu# Th€> building plans must make 
proviblun loi: storinj.; and displaying bound volumes, current perl- 
:\ odicals, rut\iroacu books, and other tnatorialSt 

3. The Card Calalogue t This index; of thu available materials is 
vitally impo?:tant both i'or the user and for the librarian and 
should bo oontrally located and visible to the librarian. « 

The? Circulation Desk . This should be in a general location 

near the card catalogue and offer sufficient space for the • 
staff • 

7t Space fo r the l ibrarian and Staff s This should include office, 
work .and storage facilities for the instructional materials 
center personnel. 

Practical - Industrial Arts 

11'ie Practical-Industrial Arts course offerings fall into three cate- 
gories: general shop, business, and home economics. These courses, open 
to all secondary students, provide general background and basic training 
in the three fields. Vocational education as a preparation for careers 
in speciali:ied areas is a distinct instructional unit and will be dis- • 
cussed in the next section of this chapter. 

General Shop 

The function of the general shop is to provide reasonably adequate 
facilities in a wide variety of industrial arts such as woodwork, metal- 
work, welding, electricity and radio, machine shop and drafting to enable 
students to become familiar with each subject. The general shop should be 
a large area with extensive storage space. It should be on the ground 
floor or in a separate building with access to service drives, and in a 
part of the school where the noise of shop activities will not interfere 
with other student activities. At least one overhead door not less than 
twelve feet wide and high enough for car or truck clearance should be pro- 
vided . 

The following spacu allotments are recommended as guidelines for the 
amount of space needed for a ''heavy shop": 

Type of Shop Sq .Ft. /Pupil Sq.Ft. of Open Shop Area 

Minimum 75 1800 

Adequate 100 2400 

Desirable 125 3000 

The following criLeria for shop design should be observed: 
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"vi^vi;-.^. ...... ... _ 

a grade untrancu .fior vuluclcs are very imporuant, 
2, The open shop arou sliould ha rectangular. 

• ^» 'i'ho shop ceiling should at laasL 12 tiset high (lA t'eeu is 

preferable) . 

4. Partitions should be aonbeai'ing curtain walls containing no 
mechanical or utility fixtureij, 

5. Contir.Uv>us fenestration along the entire outside walls will pro- 
vide natural light and facilitate future expansion. 

6. 'J?he shop instructor should have his headquarters or office space 
in the open shop area where he will have a full view of the work- 
ing area. 

7. Adjustable shelving should be installed in the cabinets and 
storage areas. 

8. Lockers for storage of shop clothes (double tier type lockers 
are recomiminded) should be conveniently located directly in the 
shop or close to it. 

• 

9. The electrical supply system for the shop must be carefully de- 
signed. Uniform coverage for movable shop equipment must be sup- 
plied with electrical outlets in most of the shop area. One du- 
plex outlet for every 10 feet of wall space should be satisfactory. 

10. Ail power and light controls should be centralized in a locked 
master control panel near the instructor's office or desk. A 
master switch should be installed to turn off all equipment 
simul taneously , 

11. Equipment and work scations should be arranged to prevent inter- 
ference . 

12. There should be a safety ^one of at least 3 feet between all 
machines . 

13. Unless a separate classroom is set aside for shup classes, the 
shop should contain an area for open class discussion, equipped 
with tablet arm chairs and a ten-foot section of chalkboard. 

14. The operation level oi equipment should be set .it the average 
elbow height of the students. 

15. Wall benches 28" wide with heavy wooden tops (1 1/2" 1 3/4" 

thick), covered with lO-gaugo steel plate .ire required for auto- 
motive, machine, and metal work. Benches fur electrical work 
should be similarly constructed but not covered with steel plate. 



1. Shop rooms should be coivvuniontly loqatcul for adult or evening 
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nhouhl bo equipped With hut water* 

17. The drinking founfcaln iihouid n o t bo a pare of the haad-washitig 
sink and wiuvA: meet Statit^ Board of Health requii-^cmuntiJ, (see 
Chapter XIl), 

18. The welding area muvsu offer spocial .Caci].i titis fur ventilation 
and curtain piro tec ti on. 

More than In any other part of the school, safety considerations in a 
shop area must be given equal importance with educational objectives. Ade- 
quate lighting and ventilation, master controls for all machinery, safety 
2:oneH, and provision for constant supervision of the whole work area are 
absolute necessities in the shop room. 

General Business Education 

This program is offered to students who v;ish to develop competency 
in general business subjects. 'Itie activities may take place in one large 
room or in separate areas, such as a typing room, a bookkeeping room, and 
a shorthand room. 

The space requirements, furnishings, and equipment will vary according 
to the scope of the program offered by che school. Specific recommendations 
will be found in the appropriate section under 'Vocational Education" and 
may be adapted for the purposes of a general business course. The specific 
space requirements will be found in Chapter VIII, ('^Standards for Instruc- 
tional Spaces'') • 

Home Economics 

The objectives of a nonvocational home economics course are to train 
students in skills necessary for a successful home life, to develop a con- 
cern for the welfare of uuhors, and to offer a basic orientation in the 
Work skills required by jobs in this field. Several related learning 
spac€is with different equipment are necessary to fulfill these objectives. 
The home economics area should be on the first or ground floor to facili- 
tate delivery service, waste removal ar\d accessibility. The size of the 
area will be determined by the amount and type ol equipment to be pro- 
vided and by the expected enrollment. 

The following recommendations may serve .is guidelines for planners: 

1 . Foods Laboratory 

a. Area sliould be 1200-1400 sc,uare feet. 

b. 4-6 unit kitchens should be i nsta lied , each containing/, 9 
linear feet of v/orkini; space in addition lo range top; 
12-15 square feet of base cal)inets; 7-9 scjuaro tcel of 
wal 1 cabinets . 

c. General storage? for equipmonL, a[>r(»ns, foc^l, teaching 
ma teria Is , suppl i es , s Ludcsit s * books , e tc . , shou Id be 
provided in 9-11 linear foot wa 1 1 - to-cci 1 i ng cabinets. 



a,* Tort Hiienv l:i?er. /Uiould bu .luailablf? chAlkboara,. tat^k- 
bov'ied, bookn and re^^a'rv^>nov- inaterl^ilH , - • .* : . . • 

e. FiwuitiwQ nhnuir] r:onBlf;C of 6 small tables (36*' k 40'V), 24 
chairs, raf rigerrj:or-rr-je;r.or coiribiiiaclon, vjasher c\nd dryer, 
dishv'ar,herj and at least cm- garbage disposal, hiu well ao 
n desk, .tilu, and pGr-:^ufiiu storage space for the Ue.acher, 

t\ Vant:n.at:lon muKt bo provldod to Gliminaco cooking odurs. 



a. Area should be 1200-1400 square feeU* 

b, 32 linear feuu of f loor-t"o-cei ling storage should be provided 
t:u at;coniin;)dato Lhe following: 

100 tor.o ticiyy 

2 wardrobe cabinets 

2 cabinets for prc\<5sing equipment 

General storage space for sewing oquipmiint 

c. Wall space .-should bo prnvided for chalkboardi^ and tackbuarcls, 

d, A drOsSGing room with triple mirror, 
o. A good grooming center c 

£• General steerage fc^r instructional .licit. erials, books, etc* 
g. Furniture .should include the foUuwing: 
9-12 sewing machines. 

All-purpose tables (trapo^/oidal type) and chairs for 
20 f^tudents, 

A desk, file, ar\d personal storage space for the teacher* 
3t Discussion and Demonstration Area 

a. Space for 20-25 students, 

b. Flexible seating arrangements, 

c. Storage for audio-visual equipment and teaching materials in 
a floor-to-coiling cabinet of at luast 4-8 linear feet, 

d. Space for exhibit?:.. 

e. Tackboard and chilkboard. 
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Vocational Education 

The field of voca Li . .na 1 odacacion is uddorgi.ing constar.L evolutionary 
change. Fornurly acordc.'d streuchiJd treatmcnL in the planning of school 
facilities, vocational educiii.ui today i.s recognir.ed as one of the prime 
responsibilities of a public systeni oi education. in view of the fact that 
about 50 per cent of prcsei.c-day high school student-; do not continue their 
education beyond the twelfth grade. th,.>re has been a growing awareness that 
the needs of these students w./uld be botl<'r met by providing them with an 
opportunity not only for the acquisition of academic knowledge in intel- 
lectual disciplines, but alst- for training in specific job skills which 
would enable them to p^-jionn sati .factor i 1 y in the occupation of their 
choice. This sccti.ni will pn.Hent fionio guiJelinos for the three main cate- 
gories (^f vocational educati. n: shop; bu.sinc'is and offic-' occupations; and 
occupational hc)me oconoinir:;. Ii nchooj planners are considering the im- 
plementation of a complete v. .cit ' un.i ! eCucatum fr^gnm. they are advised 
tn use the consult. ml servjce.^ -t the r-jchnica 1 Vocat..aial Divisi-,n of the 
State Departmenc of Educition. 



Shop Areaiv 



At: proseni r;he genera] i>hop (see dir.cAu:4jlon preceding) i»s mo^t coin- 
monly i'ound in Ne^^ Ha:uphhif(^ ' s secondrU/y schools; a more complot.e voca- 
r.iunai t.rainin^^ program can incluiia such ;3pectallgQd offerings as machine 
cihop, elecuronicH, mecaUj power mcc;l»anics , printing, woodwork, gem^iral 
i^\ruung, etc* The bcope of the program to be offerc^d will dotermiae the 
extent o£ the i^pacos rtiqulred; iheno spaceJi should maka provJslon not only 
for act ion learning, but alao tor reaction and in ter a cil on learning, Gon»' 
eral classrooms and areas for small and large group di i^cussioi^s are as 
necessary Ln vocational educ^aion as in the general academic program. 
Flexibility and adaptability should be incorporated in the initial design 
of the shop area, especially since considerable cost and inconvenience 
may be involved in changing the physical arrangement of the shop spaces 
CO provide for future changes in the program. 

In addition to the general requirements for planning aay learning 
area, the shop should include the following; 

1. Washing facilities, toilets, and lockers located within the 
shop area, if possible, 

2. Special lighting tor such activities as drafting. 

3. Reference nviterials within the shcbp area in a convenient, easily 
accessible location , 

^. Electric grounding -md safety ;^witches for every machine, as well 
as several master sv;itches in different parts of the shop to shut 
off power in case of emergency. 

5, Vacuum systems and dust collectors. 

6, Flooring; Wood floors for woodworking areas. 

Concrete floors for welding shops, auto mechanics, and 

machine shops • 

Resilient tile floors for drafcitiib^ rooms and eJoctroiiics 

laboratories • 

7, Storage and auxiliary rooms: 

a. The size and locitioo of the steerage arcM is determin^ni by the 
type of shop program. In goneral, each shop should have its 
ov/n tool and srt)rage space. Extensive storage will be needed 
especially f^^r lumber, ir«:n and automotive supplies. Prcj- 
vision should be nude lor -jasy unloading of bulky supplies. 

b. A refinishing r^^om for v;oodworking projects should be in- 
cluded in t.iie general shop are.'i . Special provisiiMis shoiild 
be made for proper ventilation when spray p.iintinj;, and to 
keep the room dust free. 

c. A classroom should be located adjacent uo the gonoral shop 
area and cm s\\:\V(:d with other progr.iip.s . if used only for 
shop i nstruct ivui , it could be :riiMllor th.m the g-^nor-il class- 
rcK)m, fiincu s'm..'P class^.-s .ire generally small. iiy in.staIJing 
tables or w-.'rkbenchds and prt;vif.ling extri i 1 luiiii na Lion , this 
room can also be used for (Irattin/-^, Condi -ions of m.iximum 
safety must be provic^Lul in all p.irts of t:ho shop art/a. 



ncHLfj for Vc.catl.nal '^.ri cultural F.ic:MUn.i, Hlnoo thtit- will noco!155UHCv^ 
Che provisicn o- .irc.-i^; ov^si-U ,-cr.on, hu.luir.H. H U.U. course tu 
bo uilerud, scluMi plaaror. ^i.^uiu <::iK.. chis .ntio ^:r.,.iao;aLJ.on in th- r.irly 

Vocationa' Acj'-i-.ui'.u'fi 

-'''^ • ' •■■■•''!■ I'CiMiiv^^ ■.■;.!.!•. iu- J.tM crrr,, ..od i)y Lhc ...kUciu; of iln; 

program. Acrxc; ■ Lur.il-.iaecfK-.uucs , for-s-Lry. ..nd n}\.Jui.:L Un'.-..n--uuU-ur.- in^- 
(juire 150-/.'ju ».:u.rn i-vt per scu.ont t h-Tc Icij tura . aiochn.'iccs rouulL-ci 

does not neod . ^^u.p .;rc-v-:, r.iu. ro<M-.-ns lan.aMt.ry . f appi-.^xinialc: 1 v 50 

stiuaro f-cet. pL-r .st-.uae;;' , 



liiiOiiLi-JiJiia P»-w-.-a-u has Uui tVii ^.g ;spt.c;:il rc^qu i rcniun t o : 

I. An .n.-y.-ar >^i-0(an:.ufi,. wii.-. - mini-iuT. 1 Ui;0 s^uaro luot. ?row- 
inp area ..nd .00 .^aMr-. i' ..i -'iv-ad h...u..^" to, .soil aiul plant 
pr(a).;r.if. !\.a , 

tiMai/'... !.,:ut -i-. ;sch..a; i r.-:,u i r.?d ; a niitiimum 

ui thrrj-'j acro.s is racu:!tini.Md<;d . 

liiriiiL^.nil pr.-.{:'.rai. ha;-, cho I. .' 1 ;a>eci.-] ri-.,u : run.an s ; 

1 . A c.'. atisr j.vn. 

2. A shop ,si;ni iar t „■ an --i' io-i f.uraJ -mechanio- jdu-p wit.h 130-200 
square left, of ;ipai:c; pi-r Pt:iu!i?;u . 

3. A 2-3-.:;cro tract of ronru-a'ni..;;. • vc r,rn,.;t, laid i •"uii.uuin 
roqu ir-.-nt nt ; -cn.-i; ■!;i!!.and, d . 



Vocatiioaal bus i a.- .-s oduci t i ,;i praaara.. ■ r, ,,t.u.aMil l.\.r i v.riot.y of 
otfica.. procoduros - Lvr-av.. .a , r, . ar. .;d,y . a.c.,.- .oi , L ia,j, . daLa pr .c....s.s.i up , com- 
rnunicat.-oMS, gonr.-raJ c'oi^caj wark. c i.:c . MarkaM ! a^-n.u, u-aancat rota!]in'> 
•also o-nes uudiT bu .■ i p. ■■ s :■ ca-.ica l : >-i . '^^ 



This :n-.a;ra:n c.i:s r-w- . .1 „ . ] .i..r,Lory J.^rii^ 

corrwr-ai.^s io^:-v t'c-.i Lur 



. i 



CI tissi\u)::i 



2' K!'-"-tr::raJ .ui'... . -a ..a.M wa ; i .: a. .,i>:,, .o'.ln for 

• jlu ; • ■ t ^, ! . • r t. y p'.wv ! .. r . 

J. Cuid'c p"w-r ' (■' .,k S'V ■: ■ ' !•• •i . 

. At'iU: : ■■ ca : r--;!,'! - ja.i ■. a . , , ■ 
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7. AuJdllai-y iipaoa: a n^'l t:-ooni:i.ri.i>e(l .K-oom with audio-vLiKUvi'l eHiuij? • 

8. A .4 ink. 

K Ai-na ol 1200 aqiuire loci (-'lO .sqiiai^o feti p«r {Jtuatnii: I'ot;- 30 tU;u- 

2 Aisle ypact! to u>ach dcak. 

Electrical. oulleLH ajj above for c huiBi'ouiri, incUuiing master switch, 
i. 50 candl&poWGi.' lj|:;hti.uj_\. 

■■). I'unviturt.- and equipnuiHii: adjLUJt.abjc cypcwi'it ing dcal^ niid po;iUure 
chulj.-.s, uvorhead projee-Lion uquipiuenu , chalkbuai'd , cackboard, vitiual 
did panel. , filectironic wiL'uiGSd leaL'.'.hig oquipmoni. 

b. A Work counter with wtoragu uabineia ucncaLh. 

7, A aiuk. 

1, Area of 1000 "square feci: (''■-O sqiiairj^. fuel per anuduni. for 25 studfjnt«)» 

2. OLhor requircMuentti are the sauic aa lor tho typewriting laboratory,^ 
except that L"Shaped dosko are rocommunded, and access to duplicating 
equipment and the adding raachiuys area .should bu i)ruvided. 

Bookkeeping and Shorthand 

Thcise two subjects may be taught in the same room or in .separate rooms. 
v;hxchevyr method is adopted, a general claasioom o£ 1000 t^iuaro lout (or 40 squ. 
foot per student) ia necosisary for instruct.ion in nonakill bus^inoss subjects. 

The [>oukk(.'opinfi room and the shorthand room have tho following require- 
ments in common: 

1, Area of 1000 square feet (40 S(iuarc ivtji per student for 25 studcntK). 

2. Aisle apace to each desk. 
.3. 30 candlepower lighting. 

4. CI ilkboard, tackboard, visual aid p.uu;l. 

5. Electrical outlets for audio-vi:;u.i 1 equipment (boukkceri needs 
extra outlets tor adding machines). 

6. Work c^.)unier with storage space betKMlh. 

In addiLion, typewriters in a neartiy rowm \h> ava; iahle in the 

■shi'r i liand course for transcribing. 

Ma£k(.- ti n^ -Managem ent K^.'ta i 1 iA'ijLJl lLgjililZliLLii^ 

Hie labv.rat'iry clas:r't)e.m coiu;ept appJir!-. to this ia'oj-.rim and UtMce Occu- 
pations. The total an.'U should bu 1^00 s-juir.- !.:ei (oU sr^nre feet f)er ;;t.udent 



fur 20 wtu'dunts) and rectangular, Vfovlsiou sUould be made for the 
following: 

1. A dii^play window ai;ua opeuing into thu halU 

2. Portable display uait;i5, 
3t Model sto'CQ units, 

4. Electrical outlQtfc? on oach wall and portable lighting units with 
rheostat control for display purposes • 

5. A three-way mirror unit. 

6t A work-storage area, including a sink and providing adequate 
space for the storage of display materials, merchandise, and 
student materiaLs. Cabinets that can be locked are recom- 
mended here. 

7. All fixtures such as counters, wall-shelving, etc., should be 
flexible, portable, and simple. 

8. Office or desk space for a coordinator should permit super- 
vision both of classroom and of the work-storage area. 

9. The room should be self-contained, including a wash basin, 
audio-visual equipment, and reference materials in current 
use. 

Occupational Home Economics 

The purpose of this program is to provide training in the skills neces 
sary for a career In Child Care Services, Food Services, and Hotel-Motel 
fields. The program will be most effective and relevant if planned on the 
basis of local employment opportunities. The results of the analysis will 
largely determine the types of facilities and equipment required. 

The following list of space divisions with the area necessary for each 
can serve as guidelines for planning: 

Child Care 



Outside play area adjacent tu 
indoor area and on the same 3Vel 

Inside Nursery School play area, 
first floor preferred. 35 sq • ft. 
minimum per child, excluding 
storage, food preparation, and 
toilet areas. 

Observation room with a shelf 
and a one-way mirror permitting 
full view of the nursery school 

Classroom space separate from 
nursery school 

Toilet area: 1 toilet and 1 
lavatory per 8 children, pro- 
viding privacy, child-sixe 
fixtures 



Sq. Ft. of Area 
Indoors Outdoors 

2,400 



1,200 

300-750 
600-800 



150 



h9 



•.-l$s:*iatMiu ftffc*^* <ioj?. siak .' 

childmO 50 

Kitchen arua 200 

Storage and office space (unless 

part of a centraliaed warehouse 

and offices) 300"430 



Total Area Inside 2,800-3,600 

aitside 2,400 

Food Service Sq. Ft. of Area 

Foods laboratory (work stations 

for 10-15 students) 1,400 

Dining area or faculty dining 

room for approximately 40 persons 

at 14«16 sq. ft. per person (may 

also serve part time as classroom 

area) 600 

(Dry) storage of food supplies 200 

Student locker room (girls) for 
approximately 25 students, with 

rest roou, shower, lavatory 300 

Student locker room (boys) if 

necessary. Same as above 300 
Related classrooms (for two-year 

program or large enrollment) 700 each 

Tr .al area 3,540 

Hotel-Motei Aides 

Hotel-Motel - simulated actual room 1,000 

Bathroom area 40-48 

Classroom 600-800 

Storage and office 300-450 

Total Area 1,940-2,300 



Physical Education 

The purpose of a physical education program is to improve the students' 
physical well-being and to develop skills in team and individual sports. Al- 
though some forms of reaction and interactio n learning take place In physical 
education, the major emphasis is on action learning whether in sports or in 
general conditioning and coordinating exercises. As pointed out earlier in 



have extuuHivu spac(2 rqcjuirtsiiienus , and thiy holds f.ruo ior physical uUuca- 
f.iou. Thcru are four typos of spaces Matuiud tor this i>r()graw: gymnasiuni, ' 
QovvQclLvQ GxtjrciHu laboivit.orlew, locker rooiuK and showera, and oifica and 
storagu I'aci litit.'H . 



Gymnasium 

The gynuiasiuni should be a large, well-ventilated, and well-lightod 
space, whose exact dimensions will be determined by the type of program 
to be offered. The most frequent activities in the gymnasium are sports 
like basketball, volleyball, badminton, trampoline, as well as various 
conditioning courses for the development of motor skills. Although this 
area should not be designed to serve a single sport such as basketball, 
planners may find it useful to know the minimum dimensions for a regula- 
tion basketball court for different age groups. 

Junior High 42' x 74' 

Senior High 50' x 84' 

Maximum (mainly at college level) 50' x 94 ' 

Bleacher space for spectators should be provided in accordance with 
community interest; if interscholastic sports are a part of the program, 
more seating capacity will be necessary than for a strfctly intramural pro- 
gram. The bleachers should at no time encroach upon the floor area used 
for the learning activities; folding bleachers should be considered. At 
least three to six feet should separate the playing floor and the first 
row of bleachers or seatxng. 

The activity area of the gymnasium should be free of obstructions 
such as pilasters, ventilating ducts, pipes, radiators, water fountains, 
etc. If desired, folding doors or nets may be installed to divide the 
gymnasium into smaller teaching areas. Requirements for ceiling height 
vary according to the size of the gymnasium and the activities planned 
for the program. It is desirable to have a minimum height of twenty-one 
feet from the floor to the lowest part of the ceiling or joists. The 
floor should not be slippery, and should have the necessary lines fur 
courts and other game areas marked on it. Extra protection in the form 
of a heavy wire guard is necessary for windows, lighting fixtures, and 
thermostats if they are located where they might be damaged by game 
activities. The level of the lighting is given in Chapter XII . 

Corrective Exercise Laboratories 

Newer concepts in physical education call for "corrective exercise" 
rooms and other small-group activity spaces. These areas can be* used for 
group games, wrestling, gymnastics, corrective physical therapy, etc. 
Space for these activities can be provided either by dividers in the 
gymnasium or in separate rooms. In the latter case, the area should be 
on the same level as the gymnasium to facilitate supervision and adminis- 
tration; the spaces have similar construction requirements as the gyiri- 
nasium except that the ceilings need not be as high. 
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Locker Rooms and Showers 



iHi^Be facilities are Strong r^coii&ended for ^e^^ s6hbolS| espe^ 

daily if the gymnasium Is to be made available for community use* Lockers 
and showers In the physical education area are required for secondary schools 
and should be readily accessible for both Indoor and outdoor activity areas. 
The rooms should be adequately lighted and well ventilated* 

Of the many methods for handling clothing in locker rooms^ probably 
the most satisfactory Is to provide sufficient lockers for street clothing 
for the largest number of users expected at one time. In addition, one small 
locker for sports clothing should be provided for each student in the physical 
education program • 

The showers should be near the lockers with a drying area between the 
shower and locker spaces # A towel room should open into this drying area* 
For larger installations, shower rooms should have entrances separated from 
exits* Gang showers are suitable for boys, and gang showers with several 
private showers near the entrance are generally acceptable for girls. Mix- 
ing valves with automatic water temperature control are recommended. 

The floors throu^^hout the area should be covered with nonslip ceramic 
tile or other impervious material (bare concrete is not recommended for 
shower rooms)* Shower and drying room floors should be sloped so that water 
will run into floor drains along the walls rather than into a centrally lo" 
cated Hrain* The walls should be of glased tile or an easily cleaned, non- 
abrasive surface. The traffic patterns laid out for these spaces should 
avoid, inasmuch as possible, the mixing of "shoe" and "barefoot" traffic. 

Locker rooms should be planned to include water fountains or bubblers 
and mirrors. 

Office and Storage Facilities 

Offices should be provided for physical education Instructors of each 
sex in a location which will permit supervision of both learning spaces 
and the locker, shower, and dressing rooms. The offices should have a pri- 
vate lavatory, toilet, and shower. 

Equipment and apparatus storage spaces should also be near the in- 
structors' offices and easily accessible to the learning area. The size 
of the storage spaces will be determined by the scope of the program; if 
the gymnasium is also to be used as an auditorium, adequate storage space 
should be available at floor level for folding chairs. Double doors with-* 
out thresholds or fixed upright mulllons are recommended to facilitate the 
moving of large equipment. 
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OL r.ne_cduu,..!.u-)ntiJ .'ii>o«UicaLioni>. (see Ohanajr n' of thia Guide) deconniued 

To obciUn appvoval oi^ the plans and ^peci.iications of tho proioct by 
uio New Harupghire Statti lioard of Education as required by RSA 198:bc, tho 
appJic^af. dl3t:rici ahall provide sufficient: data and ot:her pertinent linfor- • 
iiui.iau to ^3riow thi)t the educational, spec. U'i cat: ions will be met. The Casraldi 
iv...mog,.-tm is a veiiabU mel:hod for dateraiuing the number of teaching statious 

KXCEPT WllEllE CONSTRUCTION C/XLS FOR FIXED OR PERMANEIT INTERIOR "ARTI- 
riONS, APPROVAL, OF THE SIZE OF CLASSROOMS OR IN STRUCT !ON/vL ^JPACES WILL BK 
DETERMINED BY AN ACCEPTABLE NUMBER OF SQUARE 1-EET PER STUDENT MUl TIP^ tFD 
■HE ■:OL\L PROJECTSa^ KUM3ER OP WE CJASS OR GROUP. It is, huwever', .troimi; 
roouuinenaed that school plannar« make provision for more space than the 
-acceptable'' minimum required, In order to provide flexibility and to fc^ciii- 
cacu Che ciccotmnodaLion of increased pupil enrolLiicnt and program growth, a 
viicwuded number of square fest per student i^ also givxn. it is hoppd that 
i.ominii.-ceas wxxl give serious consideration to thia ijuggestion. 

^^lANDARDS FOn APPF?OVAu OF INSTRUCTIONAL SPACES 

E!em©ntary Schools (K-6) 

Space Require ments 

Schools with less than 150 Space may be provided in regular class- 

pupii enrollment rooms 

Schools with 150 - 300 1,000 ^.q. ft. or one regular class- 

pupil enrollment room 

Schools with 300 - 500 2,000 sq. ft. or two regular class- 

pupii enrollment rooms 

Schools with an enrollment Minimum area tc equal 10 per cent of 

oi: more than 500 pupils enrol ] ruent times 40 sq. ft. per pupH 

Classrooms 

A REGULAR CUSSROlTW, Wira !• iXED PARTITIONS, S'HAl.L PROVIDE A MINIMUM OF 
^, INCLUDING STORAGE, OR 30 SQ. FT. PER CHILD. WHICHEVER IS GREATER 

A KINDERGARTEN CLaSSROCH SHALL PROVIDE AT LEAST 1,000 SQ. FT. INCLUDING 
c>rc.R.\Gr: OR 50 SQ, FT. PER CHILD, WHICHEVER IS GREATER. 

IL is re£2E^£ended that 40 sq , ft. be provided per pupii In regular ele- 
menr.arv classrooms and 60 sq. ft. per child in kinderg-u-ucn rooms. 
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«OPEN CLASSROOM" SPACE SHALL PROVIDE A MINIMUM OF 4U SQUARE FEET 
J*EH STUDENt FOR INSTRUCTIONAL SPACE* 'Oii^ bhali be 4iit;emiuod by deducting 

auiterlals center^ plus the area in speclali^sed roorris, the admiuiscrative 
and service spaces > from the gross square foot in the building; the re- 
tn<iii4der is divided by the planned capacity of the building. 

Coranittees may wish to consider additional space for gi^tjaiioi." eaye of 
pupil circulation within the building * 

CONFERENCES BETWEEN THE APPLICANT DISTRICT .AND CONSULTANTS IN THE DE- 
PARTMENT OF EDUCATION SHALL TAKE PLACE BEFORE FINAL APPROVAL OF PLANfJ. The 
sijie and number of spaces other than resource centers and classrooms: will be 
approved in accordance with the educational specifications; thivS will in- 
clude conference, seminar, and small-group instruction rooms. All designs 
and drawings must specify each instructional space, such as general class- 
rooms , laboratories, seminar rooms, special instructional areas, etc. 



The Middle School 

The middle school concept is relatively new. It was developed in an 
attempt to provide an educational program to serve the needs and interests 

the pre-adolescent and early adolescent student. Many patterns of crgani 
nation and varying programs of instruction are possible in this as yet rathe 
fluid educational concept. However, two fundamental principles are a common 
basis for a middle school. First, the middle school seeks to offer a grade 
span of at least throe years to allow for a gradual transition from elemen- 
tary to secondary school; thus the middle school will usually be planned for 
the pupils between the fourth and eighth grades. Second, in order to facili 
tate this transition, the instructional program provides for a great deal of 
flexible scheduling, independent study, etc., on a level adapt-^d to the spe- 
cial needs of this age group. 

If a middle school is a part of an applicant district's building pro- 
gram, approval will be based on an evaluation of the goals and objectives of 
the program as set forth in the educational specifications. Due to the com- 
paratively recent development of the middle school concept, no minimum space 
standards have as yet been determined for this type of school as an organiza 
tlonal unit, although future experience may indicate the necessity for raiddl 
school standards separate from elementary and secondary school standards. 



Secondary Schools (7-12) 



A REGULAR CLASSROOM, WITH FIXED PARnTIONS, SilALL CONTAIN A MINIMUM OF 
800 SQ. FT., INCLUDING STORAGE, OR 30 SQ. FT. PER STUDENT, WHICHEVER IS 
CliEATER. 

Square Feet Per Student 



Subject 

flr^gular Classrooms (English, 
Math, Language) 



Acceptable 
30 



Reconinended 



35 



fifsr COPY 



/AVAILABLE 



Social Studies 

I-anguage Lab» 

Science 

Combination Lab-Classroom 
Single-Purpose^Room Lab# 

Art 

Industrial Arts 
Junior High 
Senior High 

Home Economics 

Food or Clothing laboratory 
All -Purpose Department 

>fasic 



Square Feat Per Siudent 
Ac ceptable Recommended 



35 
35 



60 
50 

60 



75 

100 



50 
60 



40 
40 



70 
60 

70 



100 
125 



60 
70 



40 
15 



Instrumental 35 
Choral 10 
Practice Rooms and Storage as 
Required 

Library-Resource Center: 10 per cent of enrollment- at 40 square feet per stu« 

dent. Minimum area approved: 1,800 sq. ft. (See 
Chapter VII). 



Vocational Offerings 



Agriculture 

General Shop 
Horticulture Shop 
Greenhouse 

Business and Office Occupations 
Bookkeeping, Stenography 
Typing, Business Machine 
Office Practice Lab-Classrooic 

Distributive Occupations 

Combination Lab-Classroom 

yealch Occupations 

Occupational Home Economics 

Food Service, Lab-Dining Area 
& Storage 

Child Care Services 



Square Feet Per Student 
Acceptable Recommended 



130 
75 
100 



40 
35 
50 



60 
60 



110 
110 



150 
100 
120 



50 
40 
60 



70 
70 



120 
120 
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Vocational Offerings / 



Square Feet Per Student 




Acceptabl.^ 



Recommended 



Trade and Industrial Education 
Auto Mechanics 
Machine Shop 
Building Construction 
Drafting 

Electricity- Electronics 
Frill ting-Graphic Arts 
Welding 

Culinary Arts, Cooking 
Building Service Mechanic 
Plumbing, Keating, Sheet Metal 



175 
150 
125 
60 
60 
100 
60 
100 
60 
80 



200 
175 
150 

80 

80 
125 

80 
125 

80 
125 



It is recommended that classrooms and related laboratory facilities be 
located adjacent to each other or in proximity, and that additional storage 
space be provided. Hiese reconmendations are made for any vocational pro- 
gram, whether or not Federal funds are to be applied for. 



CONFERENCES BETWEEN THE APPLICANT DISTRICT AND CONSULTANTS IN THE DIVI- 
SION OF VOCATIONAL-TECHNICAL EDUCATION ARE TO BE HELD EARLY IN THE PLANNING 
STAGE, The consultant will advise t;he committee on the basic facilities and 
items of equipment necessary for a vocational program. He will also suggest 
ways to strengthen the vocational program by including a combination of 
vocational offerings specially suited to the needs of the district, including 
multipurpose room,?, and storage facilities, etc. 



Space requirements for gymnasiums, all-purpose rooms, kitchens, health, 
administration and general pupil services are described in Chapter VII, 
"Instructional Elements of the School." 



General 
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'cHAPTfeR iX - AUXILIARY {^PAdES 



Auxiliary spaces In schools are those spaces that ^etve in a supportive 
capacity to the instructional program and also accommodate the nonclassroom 
needs of students and staff. Although such auxiliary spaces as hallways, 
rest rooms, and storage facilities are found in older schools, the increased 
use of this type of space lor the support of instruction has been a fairly 
recent development. New trends in teaching methods, new and varied con- 
cepts in school design, new media for dissenjinating Information, and a new 
attitude towards the school's function as a community center have all con- 
tributed to this development. These factors will assume more importance in 
future years, and auxiliary spaces must be designed as an integral part of 
the total educational program. 

% 

'fhorough, careful planning is most important in this area of the school 
building program. The auxiliary spaces must be planned with full consider?.- 
tion of such factors as increased enrollment and possible future changes in 
educational philosophy and methods. Additional classrooips can usually be 
added without difficulty, but auxiliary space can seldom be expanded after 
initial construction. Overcrowded auxiliary facilities become inefficient 
and this inefficiency can be reflected in the usefulness of the entire 
structure. 

School planners should be aware of the possibility of multipurpose uses 
of auxiliary spaces. An initial step in this direction is an analysis of 
the basic function of each auxiliary space required to fulfill the educa- 
tional specifications. In general, spaces such as private offices, cus- 
todial quarters, kitchens, and rooms for mechanical plant equipment and 
operation do not lend themselves readily to multipurpose use, unless they 
can be used for classes relating to their specific functions, as, for in- 
stance, use of the kitchen for a home economics program. Such spaces as 
the lunchroom, the gymnasium, and the auditorium may be combined in sev- 
eral ways. For instance, the cafetorium is a lunchroom and auditorium; 
the gymtorium serves as gymnasium and auditorium; the same area can serve 
all three of the above functions; and the auditorium can be combined with 
a theater. 

Once the basic function of each auxiliary space has been determined, 
planners should consult with the architect and other experts in order to 
Integrate these spaces into the total project. Some of the questions that 
will arise in this connection are whether some spaces, if enlarged, would 
do -he work of two, but in less area; whether greater flexibility for 
changes can be achieved by a combination of two or more areas; whether 
savings can be realized in the costs of construction and operation; whether 
the disaavantages of converting from one use to another in the same space 
would offset the possible savings. Multi-use auxiliary spaces should never 
be planned merely as a compromise to save money or to fit a building on a 
limited site; such compromises may even reduce the usability of the space 
so that it will not serve any of the planned purposes satisfactorily. 
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A brief discussion of the auxiliary spaces for administration^ gui«* 
dance, faculty facilities, auditoriums, school lunch, and health services, 
as well as of fallout shelters is presented in the following pagest 



Administrative 



School planners too often allow only restricted space for the admin- 
istrative suite. The suite should be centrally located in the building, 
where it will be easily accessible to the public* While the office need 
not be elaborate, its general appearance should give the visitor the 3.m- 
pression that it is tho school headquarters* Ideally, the main office 
should be divided into at least two areas, one of which should be a sounds 
proof inner office for the principal. The principal's office should be 
large enough for conferences with teachers, students, or other groups. 
The outer office should provide adequate space for the clerical personnel 
and equipment. In a larger school a separate office should be provided 
for ths principalis secretary. 

The administrative suite should also include the following: 



1. Adequate filing and storage facilities. 

Zv An interconmunication system within the school. 

3. Durable, comfortable, attractive furniture. 

4. Good lighting for all areas. 

5. £ven heat and ventilation. 

6. Provisions for safeguarding funds, records, etc* 

7. itople electrical outlets for office equipment. 



Guidance 

This space should be located near the library or instructional mate- 
rials center. The facility should be designed along the following lines: 



1. One counselor's office for every 500 pupils or portion thereof 
(of maximum enrollment), 

2. Each counselor's office should be at least 8' x 12.5', for a 
minimum of 100 square feet. 

3. One waiting room containing a receptionist-secretary area, work 
tables, shelving for books and bulletins, and filing cabinets. 

4. One conference room large enough to seat twelve people comfort- 
ably. 

5. Storage space for testing materials, etc. 



Auxiliary Faculty Facilities 

Two types of facilities for teachers' out-of -classroom use should be 
included in the school: preparation-conference spaces and dining-lounge 
areas, either separately or in combination. 

In the past teachers were given little space other than their desks 
in the classroom for the preparation or instructional materials. However, 
if creative teaching is to be one of the objectives of the instructional 



ERIC 



58 



Pi-ogeani, "Lcjachors. nyc-d looro apace to pUu ai.d dcvfe-lup laatori'ais. This apace ~~ 
should provide a widfi variety oi" equiuniGnc I'os? i-.hu i-t2{;i;o(luction ot' tuxt and 
graphic aida, HCoragc.! .Hi-act^ for rmpplitta and prepcn.'ed mauorials, couftiretice 
I'oomsj and if posoiblu, individufvl denki: i:or each teacher. 

It: ia rticoimnended rhau cha schooi provida a .i:aculty lounge for refrosh- 
menu breaks and reat, and a sep.^rate eating area for fa.culi;y members. These 
facilities are iraportant for good ueacher iausraie. 



Auditoriums 

The auditorium and/or theater serves a dual purpose: (1) it is a v;on- 
venient place i'or large group asGembllas for instruction, meetings, display 
and preseni-ation of infcnnation, IncJuiiing visual materials; (2) it provides 
facilities for insfrurtion and psr tic if. j t. i .ia in the performing arts (music 
theater, danco, t ; .cutioi.. oic/). Iher..- -ut Bingie-purposi:' auditoriums 

in New Hampshi'-.; -tuf; m.Tioly Ia- tha exr>.v..,.u ;r,voiv«d and iitaited utilization. 

However, the-- ■ulUition .vf tliird c'xinon.su.n to the original functions of 
the auditorium may trwke construction of this typy of facility more feasible: 
some parts of this space may be udaptod to almost conclnual use for instruc- 
tional purposes except for the rara occasions when full use of the hall is 
required. If the auditorium can be utilised for both small and large group 
instruction during the school day by thi' use of folding walls or other 
dividers, planners may find some economic justification for constructing 
this space, since it may be possible to eliminate teaching spaces in other 
parts of the building. 



School Lunch Facilities 

A school lunch program requires tw<. major types rf .space: one for 
preparation (including receiving, btora^je, preparation and cleanup areas) 
and one for dining. A participatior; of 7') per cunt of elementary studentSj 
60 per cent of high school students, and JO- 30 pur cent uf faculty and 
staff may be projectt-d for a well -inana,jed lunch progi'uui. 

The preparation and storage f-ucilitios siu.'uld be' located at ground 
level with a ficparate service entrance and should be adjacent tw the dining 
area. The following.- space reau ire.r.en t s apply t^. the kitchen and dining 
areas: 

Prop jr;.U i-M'. u-e/i . including reirigor.i ti on , ?. 

. ft, p(-r- tlH.M I . 

Dry storage: \ so. ft. per meal. 

I'.-.ta ! - 2 • S'j . It. ■;i-;r n!(-,-[ ] , 

Ei '-.Tienr ,ry . ^ • ina i.<.- 1/;. of t<uai enrollment 
i.c:i-('d -i' ..t!'j f, ;-M,. ; 10 sq. ft. per pupil. 
Secondary - e^^i:n.lt.p 1 ''3 .it total enrollment 
ru-ated at .'Uv fj.ne: 12 S'l . fr. per pupil. 
Fciculty - Ai] T.: ■ li'. if,-; suggested; i0"l2 



Kitchen : 



Provisions should be toade for separate office space fur the program 
manager • A separate lavatory for food service personnel with adjacent 
locker facilities is also reconunended* 

Detailed guidelines for facilities and equipment are available upon 
request from the Department of Education. If school lunch facilities are 
planned, the committee should review the regulations of the current Sanitary 
Food Code, published by the State Department of Health and Welfare. 

School Health Facilities 

Proper and complete physical facilities are a necessity for effective 
health services. A qualified school nurse should be consulted wht$n planning 
the health suite* This space should be located near the guidance office and 
the administrative office, as close to the main entrance of the school as 
possible, and easily accessible to students, parents, and school personnel. 
Space requirements vary according to the enrollment, available staffing, and 
the scope of the total school health program. In general, a minimum of 625 
square feet of space is recommended for a school of 750-*1000 students; schools 
with lower enrollment can modify tl arrangements of the health suite according 
to school and community needs. 

The health area should provide the following facilities; 

1. Reception and waiting area (may be combined with guidance and/or 
administration.) 

2. Office and record storage for the school nurse (clerical staff, 
telephone, intercom system are recommended in addition to regular 
office materials.) 

3. Resource library with materials for health Instruction ("health 
alcove" in school library including audio-visual materials.) 

4. Comforiiable rest rooms for temporary care of students and/or 
personnel. 

5. Conference room for consultation and health counseling. 

6. Examination room and equipment for hearing and visual screening, 
dental health inspection. 

7. Space for scientific, health education displays. 

8. Toilet facilities and extra lavatory for frequent hand washing. 

9. Storage for first aid supplies, etc. 

Support Facilities 

Many buildings are constructed with insufficient storage space for 
instructional and noninstructional needs. Plans have to be made for cen- 
tralized storage of instructional material as well as for provision for 
some classroom storage facilities. Once they have been in use for several 
years, most buildings prove to have inadequate space for the accumulated 
materials. 

The custodial staff must have convenient and adequate storage facili- 
ties for its use. There should be a satellite storage and/or work area 
for custodians on each floor and if the building is large, two smaller areas 
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on each Uvei might be planned. If the feoliool tiytiUm U tsuffXciently large 
the building might include a maintenancu ahop lor uhe auafi and an office ' 
far the head custodian* 

When planning the location of all storagQ aruas, die coimuitttje should 
R(iQp m mind the service and delivary ontranco. Supplie.s and maturiaLs de- 
livered to the building should not have to be carried too far inside and 
should be moved so they do not inturf«ro with student traffic. Outside the 
building the service and delivery entrance should be independent of normal 
student and faculty traffic. 

An important consideration in planning today's schools is the method 
to be used for disposal of waste -« will there be an incinereitor within the 
building or will the refuse be picked up for off-site disposal? It might 
be practical to correlate this activity with the general practice within 
the community. Local regulations will probably govern the proper disposal 
of waste. 

Schools with an athletic program and physical educacion curriculum 
will also have to plan for exterior storage of equipment and machines. 
Many schools find it convenient to have a separate building on the athletic 
field for storage of instructional equipment as well as mowers and other 
machines. Convenient location of such storage facilities can often reduce 
the time and effort of instructors and groundskeepers in organizing and 
carrying out their assignments. 
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planriiug pha^e, Fiaxibil ity aiul adapt;a1);i l:t i;y avo umjor taccors to hu anx** 
{jiilored In chootilng l:uruituro ami aquipuiont* Movable oquipuuu\t U^. rocvnii- 
moudcHl wherever practical ia orUor to mako iiu-Jtruoliunal aids availal)lt. to 
as many Htudonts as possible, and to f^^cllitatc indupendunt studvt A com- 
i-ortable environment iu C{if5ential to tho lcarnin[» procos}^, and turniture 
and G<iuipment should be comfortable to usu, adjuBtxiblo .so that it may bi^ 
adaptod in si?.u and height to thu ago group or to individuals £or which 
it is intGudodt 

Units ahould bo Boloctod not only to sorve imiuodiate ncM-nh^, but with 
a view to fulfilling future requirements. H'lny items available today pro- 
vide both movability and multipurpose usability. School pUuuiers .should 
mike sure that all furnicure and equipment acrve.s the educational specifi- 
cations laid dovni initially. They should also ascertain before purchasinjj 
any item that all applicable building codes^ are being v,^bi5erved« 

For convenience, the equipment schedule should be in two major group- 
ings: equipment (fixed items) and furniture (movable items). Item^ within 
the two groups can then be divided into specific categories, .j^uch as shop, 
library, etc. Both unit prices and a total bid for a particular grouping 
can be requested. 

Equipment Consultant 

If the building project is extensive and rerjulres considerable outlay 
for equipment, consideration might be given to engaging a consultant with 
expertise in the area. Such a professional can nffer a service that will 
assure the purchase of the proper equipment f^^r the projew^t. He can also 
aid in the writing of specifications for bidding and cnn follow progress 
of the project to arsure arrival and inataMation of etjuipment tit thn proper 
times • 

Many of the larger architectural firms have equipment consultants 
who can provide this service, and committees can decide? under what cir- 
cumstances to employ such an individual. 

The architect should work closely with the c<iuipment c<^nsulta'it or 
the local officials for good coordination in th( purch<Lse and inr.ta]la- 
ti on nf oquipment . 

A method gaining favor is the submittal of bidi^ for furniture direct 
to tho client or equipment consul^.ant. 'itiis inuthcxJ asiuirt»s thai the edu- 
cational specif icationc will be followed; it also providers Iv^r prvj f ussicjnal 
coordination of the mechanical, electrical, raul constr'ic li vhi design, as 
well as aesthetic considui ations of ccUor, tinish, dwd vio,sign that will 
complement the structure as a whole. 



: - ■ ■ ... ..... ■ ■ ■ lUL^*:?!./^ 
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f -" li" bids for furnishings are {joUcitod soparaUeiy , the fallowing pro- 
coduro is recummundudJ 
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Advertise; Inform as many {supplict-.^^ and mauulacLurers as possibin. 

Bidding Uocu* Prepare concise druwini;« and specifications. Ailow a 
">t^nts ; minimum of two weeks for quotations. 

B id Openin«B } Establish time and place to opfen and read bids, 

£!,4, Eyalu-i" See that proposals comply with specifications, check 
tion£: bid security and delivery datcij. Chuck any alternative 

proposals. 

Furnishin}:^s If there are enough reasons to warrant, ask all cjualifie d 
Review; bidders to present samples, catalogs, and to meet to ~" 

answer questions. 

Contract The contract should be awarded i;6 the lowest bidder who 

^iiS£lJ mQets or exceeds the specifications. A company that bids 

as specified should be given prime consideration. Other 
bidders who propose alternative furnishings should be 
given careful control, item-byitem consideration. 

Installation 

The installation of furniture and equipment requires thorough attention 
and supervision by all those concerned. It is recommended that a check list 
be used and that the architect be consulted in the final evaluation of Instal- 
lation. 
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CHAPTER XI - PIRE SAFETY REQUIREMENTS' 



There is much greater emphasis today for life safety in uur society re- 
sulting in stricter laws and regulations purtalning .to new construction. The 
standards set by state law and regulationfci are, for the most part, minimal re- 
quirements, and should be exceeded wherevt^r possible. The following codes are 
used as a basis for approval of building plans by the State Fire Marshal and 
those charged with the planning and design of buildings should havo access to 
them. 

"National Building Code'' 

American Insurance Association ' 
85 John Street 
New York, N.Y. 

"Life Safety Code" 

National Fire Rrotection Association 
60 Battery March Street 
Boston, Mass . 

"Storage and Handling of Flammable Liquids, Gases, 

Liquid Petroleum Gases" 
"Installation'' of Oil Burners and Equipment" 
"Coconut Grav6 Law" 
"Fire Escapes" , 

Division of Safety (State Fire Marshal) 

John 0. Morton Building 

Concord, N.H. 



Standards For Fire Safety in School Buildings 

All plans and specifications for new school construction must be approved 
by the State Fire Marshal prior to the time the plarus are put out for bid. i1io 
Fire Marshal evaluates the drax^ings and specifications according to the regula- 
tions issued by the State Board of Fire Control mentioned in Chapter II o*' this 
Guide. Regulations governing the acceptance of the plans and specif ^ca^iu^s 
are taken from the statutes passed by the General Court and from the rodes men- 
tioned at the beginning of this chapter. Specific statutes that p-,irwain to 
fire safety requirements in public buildings are; 

Chapter Subject 

RSA, Chapter 155:7 and 155:8 Covering of Inflammable Surfaces 

RSA, Chapter 155:8-a Building Standards 

RSA, Chapter 155:9-39 Fir^.^ Escapes-Exits-Places of Assembly 

RSA, Chapter 155-A:l-3 Construction and Inspection of Public 

Buildings (National Building Code) 

Before building aid is approved by the State Board of Education a cer- 
terficate of approval of the plans and specifications muse have been received 
from the Fire Marshal. 



In addition to state laws and reguiativ)ns , lt)cal building codes and regu- 
lations should be r^ /iewed prior to the d(;:;lgn phase of the project. Often 
local codes are more rigid than state laws or regulations. 
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Suitable approved fire extinguishers shall bo provided for the shops, 
kitchen, laboratory, heater rootUiS, and fuel storage* Fire extinguishers 
shall be of a type approved by the Underwriters' Laboratories and be readily 
available in special cabinets or on wall racks. An eHtinguisher should be 
ideated near each school alarm- sounding station. 

Different types of extinguishers should be placed in different locations, 
according to the kind of fire likely to occur in the area, the following in- 
formation should be helpful in selecting and placing the equipment: 



Type of Extinguisher 
Pressurized Water 



Carbon Dioxide 
Dry Chemical 



Location in Building] 

General use throughout 
building 

Locate near flammable 
liquid storage, elec- 
trical panels, and 
science equipment. 



Use 

Not for use on electrical 
and flammable liquid fires. 

Liquid and electrical 
fires. Not effective for 
deep-burning fires. 



Fire Alarm Systems 

Every school building of more than two regular classrooms shall be 
equipped with a suitable fire alarm system. Electrical systems shall be 
provided in all schools of more than one story or more .than eight class- 
rooms. Such systems shall be of the type known as a closed circui::, super- 
vised, and with break glass stations. There shall be an alarm-sounding sta- 
tion in the heater room, and at least one in each corridor, with additional 
stations located as required by conditions in the building. The alarm- 
sounding devices shall be clearly marked "Fire Alarm" and painted red. 
Either gongs or horns may be used. Any gong used shall be of the single 
stroke type with a tone distinctive from the regular parsing bell system. 



Use of Sprinklers in Schools 

School boards and school planners are urged to give serious considera- 
tion to the installation of sprinkler systems throughout the school plant. 
The high initial cost should be weighed against the potential savings that 
might result from the installation of a sprinkler system. When a sprinkler 
system is installed, one can expect substantial savings in insurance pre- 
iums and when fires do occur in buildings with a sprinkler system, one can 
expect much less property damage. Statistics also prove that the loss of 
life is much less in buildings equipped with a sprinkler syatem and/or 
heat/smoke detector devices. 

FIRE ALAR4 SYSTEMS, SPRINKLER SYSTEMS AND SMOKE DETECTION SYSTEMS IN 
BUILDINGS SHOULD BE CONNECTED TO MUNICIPAL FIRE DEPARTMENT FOR MAXIMUM 
EFFECTIVENESS. 



' As fiomti rucunt fird clisaBtxirs hava dnmoncurated with trag^i: re^uJus, the 

0^'} most cn'iponrdve I'ire proto^ctioti oquipment vail be Ucielobn i.t* mado iituperable 

rhi^ough c^lrelo^S5nosi) or neaiccf. liven it all p^r(;{. ol t;ho UuXi.d^l^g mec;?: o?; 
;^5^^?ir^>=^. e^ti:!0t3d f:hi;? fire sa£«ty HtMrtdariiji^ the ociulpmenu xmijt Wuvi-^^nit^ ovdar 

iLill nimes. All pi^rsouneX , from tlic fci(2huol koiird and superif Uv'nd-,Mir. of scho<.i.U. 

i.> the custodian, chare a rcle in tUic cesporiSi bi li ty ♦ 

The vaisuae of anti-patac devices i^^ wldoBprOeid and can r'^^sfuli in real 
fiira hazards. It is not unconunon to iind lAve screens in corrida:.. 6 propped 
^ ^^en^ the fireproof door to uhe boiler room wido opt?n to help h^/at r.hc: 'j^^^t;-- 
.u:..nt> and main exit doors fai>t:ened with a dead bolt: whilu i.hj buildi.r;g is 
I'C.cupied. 45ften the proper hardward lia;^ been ;'.n^t.ai I od . but ^ i --u^d-r . 
Thi?5 induces a false sonse of i^ecurity and results in a -noLy uDt^aio e^^ndiiu)?! 
than usiiig inadcaquaLe hardwar«^# 

R^A, CHAPTER 155:26-V REQUIRES THAT ^^Di l^TNG Th!^ PSkiiji; OK dCOJPAKGY, 

Iv ) LXIT DOOR SII>\LL BE LOCKED, BOLTED, OR Om^ii^a^.K F'\,S1lN1*X ^sU ihAT THE iKKUi 
CANNOT BE OPENED FROM lllE INSIDE BY lllE USE OF THE r-RDINAkV i.Hu.>H !CN'0:». CK BV 
VREh;SUIiE ON niE DOOR OR ON A PrVUC Ri^LE/^SS DEViCh,. ' 



Hiro Drills - Some Si^pU:- Huieb 

1. Cun&ult and work out jointly v/i th i:hi I'wil viu- : i" 
ceduro fur fire drills « 

2. Make certain that the incti dep.^r f nit.^nt. k;u»v& flu t'x..i. (. lac ci n 
of the main electric cut-out sv/itch, <ij: v^ell **:he -ihuiux t<) 
the oil storage tank and to the sprinkle^" sysr< m xi ih nnu 
in the building. 

3. Plan regular fire drills throughout rf-u sch..ol y....{r* 

4. Record the date of the fire drill atul rhr.- tim..* !>^.:c.<; . . ry i t.v.icui'. > 
the builulng. Post this Inf orrn.iti.vU. in ui -iu .■L.;i v * .-i 'ui 

it to the local fire department. 
5» Plan evacuation of the building in v.in\^u« v-ivi., s^. i^-j- ''^ 
will become familiar with all part?; ct Lhc- i-u i i i r.., rin.i wui : he 
types of panic hardware on different dcM;r;- and ..heir ■! lu 

6. Teachers and custodians must par f it: i p.n.c .i. the dri • ♦n..* It.ivi- 
the building with the students • 

7, Request the fire chief to visit r.he i-u-ldir-y', ( ■ .k:c i :^ ; ••mi t- .>.*uh ! 
an alarm without first notifying the prinf.Ip..:! jt v'lst- -^l .*.k. • 

RSA, Chipter contait^s the ic^v'i] s.*!* t-v rc-.wlri y>rU'.u^\ 

^ -r?- stujuJd b(? Lh<:)roughly ( imiliar wi?.h i i ..Mr.'.-L.* 
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CHAPTER Xn - A HEALTHFUL. SCHOOL ENVfKONMfcN I * 



la plaitrting a luMithfal school onviro'nmum , alJ tactorii <.i£L't:t.iiig tho 
school populatxou must be considerod. The "total onviromrHini;" oi th« .school 
rnust cutitribute to the physical WGll-bulng ot «r.iuleuLti and puovide sufnmud- 
Inga couducivti to yood mental health. A school building sliouJd be comforL- 
abie, pleasing and sat'u, 

ThG "rod brick box" with fresh paint and clean windows of bygone ynhiVA 
iB no longer Batisfactory by today's atandarda. Austhtitic considerations 
ahuuld be part o£ all school planning, irom laridacaping the grounds and 
parking spacos to attractive learning areas with comfortable, wull -designed 
furniture and equipment in ploasing colors. Appreciation of beauty in a part 
of the learning process and this opportunity should be offered to students as 
part of the school environment. An aesthtitically-appealing school is not nec- 
essarily expensive to build. Designers and architects can apply uheir profes- 
sional expertise to provide a functional, flexible structure that will not 
only fulfill the educational specifications, but will also offer the intan- 
gible aspects contributing to a healthful total learning environment. 

Heating and Venlilation 

The correct temperature, humidity, and air circuJatioti ace badic con- 
ditions for a comfJortable environment. The type of systems to be Installed 
for satisfactory heating and ventilation conditions should be selected only 
after thorough evaluation by the committee with the advice of the architect. 
In the past, hot water or steam systems, fired by coal, oiJ, or gas have been 
the most commonly used means of providing heat. More recently, electric heaL 
has been installed in many schools; it oiTers the adviutages of Jower instal- 
lation and maintenance costs and generally better room conurol. However, 
careful study is needed to determine which type of system will be the most 
economical in operation. Modern technwL.gy has made it possible to control 
heat evenly throughout all parts of a ouilding with any type i)f system, so 
that satisfactory heat and humidity control may be a.->hurt]d. Although higher 
installation expenses may affect the initial cost of the building, committees 
should consider the long-range effects of the expense of operating and main- 
taining a heating system. 

The heating and ventilating systems are clost^ly (.nuiucLcid in functiun 
jtid operation and must be considered together in piauuing the installation. 
Unit ventilators may be used in some areas of the buildiuf^ to cumplemerit or 
:iupplement the regular mechanical ventilating system. Thi?y operate either by 
bringing in outside air before being heated ur by recii culan tig existing air 
in Che room and purifying it. Itie function ot a ventiiatiug sy.st.cm i ;i to ex- 
haust the used air in a given space and to replace it with a Cv)rresponding 
amount of fresh air. For this purpose a meant, of entrance must be provided 
for fresh air, as well as a means of exhaust for used air. Traiiiiomt^ and louvres 
have been used in the past; however, they repr^jsent a firti hax.ard, transmit 
sound, and are comparatively inefficient. For best result.;, exhaust outlets 
should be located close to the floor, where cooler •n r it: found. This also 
contributes to increased heating economy, since as much as 30 per cent of the 
heatin'5 load is due to the necessity of heating the incoming fresh air, and 
due to the loss of heat when the warm dir is exhi,= usied fn..:n the room. 



In clas.sroomi:; > rogar(U.e?7C ot iho type ot- activity r.o biy carri<^d on 
in (:h<-^ !*<vom, puoviviiotii^ aiv ahango nliaU bo. i:iadQ» Thert' should ..-j 
' bo a miuimiun o£ 10 c,f.m> of l:rf)ah vnif.duot*' 4:1 r [H^r oc(Uii'>anu whan • ;^*f 

air change may ho raducud prog^raaoiveiy to a arinimum 01: 4 c^i'tia. 
por occupant whou the tamper^ituro is minus 20 dugreoii F» 

2. Mechanical ventxlatiou prtv^iding a minimum air change ot 10 c.f.m. 
per occupant shrill be provided for placets oi asGi^mhly, such as audi- 
toriums, cafeterias, gymnasiuiTig, etc* Additionally, sufficient ven- 
tilation should be provided to prevent overheating when large numbers 
ol' people are assombled. 

3. Air quantities for special areas should provide the minimum as 
listed below: 

Locker and Shower Rooms 1 c.f.m, per square foot floor area 

Toileti; 2 Ctf.m, per square foot floor area 
Kitchen and Dishwa slier 

Areas 7b c.f.m, per square foot hood area 

4. Special ventilation 

a. Hoods with mechanical exhaust shall be in^itailed ovc^r steam 
kettles, dishwashers, ranges and other hduvy-duty appliances. 

b. Removable grease filters shall be provided iti kitchen duct- 
work with adequate clearance from ends of flues or appliance 
vent to grease filter. Provision for cleaning should be pro- 
vided. 

c. Fire dampers should be provided in ducts from main kitchen 
exhaust hoods. 

d. Cafeteria ventilation can bo cnnd^ined V7it.h the samu exh/iust 
system providing kitchen ventilat icjuj h;}Weverj conisiderat ion 
must be given to the ruductit^n uf tho tr. in smi s.si on ol noise 
between rooms. 

5. Local mechanical ventilation shall he pr^)v'u\n(l at benches for 
electric x^?elding and also at; spray p.iint stcitions, 

6. Intertial combui^tion engines sh.ill bu c^'<haust.« d Lu the wui'dov)rs« 

Duct Desicm and Construction 

''his should foIiMv; stvUidard p:.Mctice.s. Grilltvs i rum ttvo or I'K-ru ro^ms 
should in no case open directly into a coin-r.ott [lue or duct; iiuiividual ductii 
may be gathered iiito crunk lines. Fxhaust ducts or fiucb sli.>uld be fire- 
resistive throughout and should h ;ve Scl l"-c ! obin^ daiuj/or.s wti^jrt p.issiny 
through fire partitions. Exhausting Lhrouj.;h corridors is not recommended. 

In small additionti to existing buiidingf:, urn t veiUilatnrs or roof faiui 
Could be installed. Pr<.>vision ft;r vu[) 1 1 1 at i oi\ ^fujultl be* iri.uU» in all ruw cori- 
struction regardU.^ss of si^e# 
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The heating^ ventilating and air conditioning Intitallatluna Bhall meet 
the requirements and recooanendatlons of the Aaerlcan Sbciety of Heating Re- 
frigeration and Air Conditioning Bigineers. ' 

Windows in Classrooms 

Several factors oust be taken into consideration in deciding on the 
number and type of windows to be installed In classrooma. The trend In 
recent years has been to reduce the number of windows, for many reasons. 
First, fewer windows veC'xce glare and Improve thermal conditions, although 
structural glass blocks, ultra-violet or diffusing glass, and heat-absorbing 
materials may be used to admit some natural light while producing relatively 
little effect on the thermal equipment. Second, the open school concept with 
its use of movable partitions has to a great extent eliminated interior wall 
area, so that exterior walla provide practically the only place to install 
blackboards and chalkboards. With wall space at a prtmiuja, decision must be 
made as to the best allocation of this space, and often windows have been 
eliminated entirely in favor ot other permanent classroom fixtures. A third 
consideration in reducing window area has been the increasing use of audio- 
visual equipment, where it is considered Important to be able to darken a 
room easily and quickly. 

On the other hand, aesthetic considerations should be taken into account; 
a pleas^-e, environment must include a balance of the external and internal 
spaces; judicious use of windows contributes to such a balance. A school with- 
out windows may give the impression of a prison or fortress, an effect that is 
certainly not conducive to a healthful learning environment. It should also 
be pointed out that windows were the original method of ventilating an en- 
closed space, and modern technology has yet to find a substitute for the in- 
vigorating influence of large quantities of fresh air entering, dtrectly from 
the outside, a room in a building. 

School planners should base their decision as to the number and types of 
windows to be installed in the new building on the preceding considerations 
with due regard to the educational specifications and the educational philosophy 
of the community. *^ ' 

Visual Environment Natural and Artificial LighUng 

The visual environment must provide both comfort and efficiency. A poor 
visual environment over a period of time can produce detrimental physical and 
psychological effects, whereas a good visual environment promotes comfort, 
accuracy and speed in seeing and hence in learning. Criteria for a good 
visual environment include not only the level of Illumination, but also con- 
trol of light sources, glare, brightness, and contrast. It is recoamended 
that the architect and planners retain the services of engineers to advise 
on the types of lighting fixtures, candlepower, window areas in tht various 
rooms, the location of the rooms in relation to the ditection of sunlight, 
and the color of the walls. The color surfaces of equipment and furniture 
are also important factors in creating a visually harmonious" environment. 
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^^^'^^^vik: L,.-.-.- -. .-. . • ... • ■ .. ■ . ...i-iil^i^ 

,-^:j:^i^v. ;^. , - ..... 



Cllassrooms and instructional areas on ''all work surface^' SO 

Classrooms £or the partially sighted 70 
Study halls, lecture rooms ^ science laboratories, 

offices, etc, 30 

Sewing rooms, tjrplng rooms, drafting rooms^ shops 70 

Auditoriums, gymnasiums, cafeterias, all«purpose rooms 30 

Locker rooms, washrooms, corridors with lockers 20 

Open corridors and storerooms 10 

Sonfc Environment 



A good sonic environment is as Important to .the learning process as a 
good visual environment, and the control of noises originating inside and 
outside the building must be carefully studied in order to provide optimal 
acoustic conditions* New educational methods and innovations in school- 
house construction require techniques of sound control* In the traditional 
school, student activities take place in numerically stable groups, within 
a fixed area in an enclnsed classroom. Noise control inside the building 
is concerned primarily with movement between classes at regular intervals, * 
recess periods, and certain activities, such as shop or physical education. 
In the ne^er schools, provision Is made for greater freedom of movement by 
the pupild, with learning activities organized in groups of varying sizes, 
larger.' learning spaces, and more open construction. The methods of noise 
control must be planned in accordance with these trends* Various types of 
partitions, acoustical materials for ceilings, carpeting on the floors, dif«- 
ferent types of wall finishes are available for this purpose. Zoning is an 
effective means of noise control; the activities that produce thp most noise 
can be grouped together and may be located In a part of the .building close 
to an external noise-producing area, such as a playground* 

School functions that produce disturbing noises are not the only factor 
to be taken into account. The sonic environment of the school must be an im- 
portant consideration when selection a site (see Chapter V)« If at all pos- 
sible, the site should be free from noise by traffic, including air traffic, 
industry, and any other sources. Engineerin^^ advice on all acoustical aspects 
of the building is necessary to provide a healthy sonic environment. 

Water Supply and Sewage Disposal 

An adequate im'zer supply and sewage disposal system are essential ele- 
ments of any school building and are subject to control by a state agency. 

THE NEW HAMPSHIRE WATER SUPPLY AND POLLUTION COMMISSION IS CHARGED WITH 
THE RESPONSIBILITY OF APPROVING THE WATER SUPPLY AND SEWAGE DISPOSAL SYSTEM. 
THIS A6£NCY SHOULD BE CONSULTED PRIOR TO SELECTION AND PURCHASE OF A SITE 
(See Chapter V — *'Site Selection''). 

If the site being considered cannot be connected to an existing munic- 
ipal system and the district must supply Its own water to the school, this 
agency must approve the source, condition and volume of water to be used in 
the school. The volume Is determined by the program to be offered; the edu- 
cational specifications should provide the guidelines for all decisions with 
regard to site or source of water supply. 
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IN GENERAL, 15 GALLONS PER DAY PER PERSON WILL BE REQUIRED- THT<; tm 

Drinking Fountains 

There should bo om drinking fountain per 60 students. It is recom- 
mended that a separate fountain be located in each elementary cl-issroom inH 
in other specialised instructional areas. Electrical^-coo^L fount^^^^^^^^ 
offer many advantages; for sanitary reasons the bubbled sha U be so con! 
structed as to prevent the user from placing his mouth on the opening? 



IT IS S'mONGLY REGOMMKNDED THAT THE DRINK.TOn FOUNTAIN 
OR BUBBLER BE SEPARATE FROM THE HAND WASHING SINK. 



Toilet Rooms 

" " " ' ' ~ " " ' ' L*ooms 



loilet rooms should be of adequate si^e, accessible to all classrooms, 
and well Ughted and ventilated. Separate facilities should be provided "n 
the administrative suite, the gymnasium area, and the custodial unit, and 

w.?I^fn ^^"^^'^e^'^^^" ^-^"^ other primary classrooms. Tiled 

walls and floors are preferred for easy cleaning and maintenance. If the 
school IS to be constructed on the open plan, common toilet facilities will 
reduce installation costs because all plumbing facilities can be in one lo- 
cacion . 



Sinks 



ONE SINK, SUPPLIED WIIH COLD WATER, MUST BE PROVIDED IN EACH BUILDING, 
l-he location and number of sinks will depend on the si^e of the building and 
the educational program. The following guidelines should be considered- 



1 



2 



One sink supplied with both hot and cold water is strongly recom- 
mended in each elementary classroom and in some secondary class- 
jrooms, janitor's room, and library workshop. 
.Shop sinks should be suitable for group wash-ups. 

3. One sink supplied with both hot and cold water is recommended in 
each study unit of the art room, homemaking room, science labora- 
tory, shop, kitchen, and social studies laboratory. 

4. At least one slop sink for each story is recommended; additional 
slop sinks should be installed where necessary to reduce custodial 
trave 1 . 

5. One slop sink in each custodial service room. 
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MINIMUM REQUIREMENTS FOR PLUMBING IN SCHOOL BUILDINGS 



Tnilpt: Fixture^ 

Water Closeitsj " 

Girls, grades 
Boys, grades K-8 
Girls, grades 7-12 
Boys, grades 7-12 

Lavatories 



1-30 
1-45 
1-45 
1-60 



Urinals: 

Bovic, grades K-8 
Boys, grades 7-12 



Boys and girls, all grade levels 



1-40 



1-30 
1-45 



xNote : Wash fountains and lavatories in special areas such as shops, 
locker rooms, lavatories, etc., will be in addition to the 
above requirements o 

Suggested Sizes and Heights of Plumbing Fixtures by Age of Pupils 



Water Closets 

Kindergarten 
Grades 1 and 2 
Grades 3-6 
Grades 7-9 
Grades 10-12 



Communa 1 



Standard Size 



It 
II 
II 
11 



It 
II 
11 
II 



Classroom 



Standard Size 



II 
ti 
11 
If 



II 
tf 
II 
11 



Lavatories, Height to Rim 

Kindergarten 22 in. 

Grades 1 and 2 26 in. 

Grades 3-6 28 in. 

Grades 7-9 30 in. 

Grades 10-12 32 in. 



Drinking Fountains, Height to Nozzle 

Kindergarten 26 ino 

Grades 1 and 2 28 ino 
Grades 3-6 32 in. 

Grades 7-9 35 in. 

Grades 10-12 35 in. 

All fixtures shall be of an approved type, and plumbing must conform 
local and state rules and regulations. 
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There arc saveral mothodv^ of iiaaucing school cotiKtrucLiou, and school. 
••••feOdtds -should, after ciareful condidoratiuu and widi the advice; of legal cuun- ^-^^ 
j-iul, choose the plan which is most appropriatu to tha type of building pro- 
joctod and to the financial rosourcoa of th« district Each niothod has cur- 
tain advantages and disadvantages, which are briefly discusstjd below: 

The "Pay-as-you-go Plan" 

Under this plan a capital project is financed by the use of currant reve- 
nues which are vi»ted annually as the project progresses. A large school system 
with constant building needs predictable on an annual basis may choose this 
type of funding. One evident advantage of this method is a reduction of the 
cost of the total project, since no interest would have to bo paid for a bond 
is!3ue. On the other hand, most districts, especially small ones, may find 
this method imposes too great a burden on the local tax structure, since the 
adoption of the "pay-as-you-go" plan locks a district into an automatic in- 
crease in the local property tax rate (quite apart from other school needs) 
for as many years as it takes thd project to be completed. Although most 
districts may not finance major projects in this manner, some capital outlay 
programs may be carried out through annual budget appropriations, such as site 
acquisition, a small building addition or renovation, or the purchase of Guuip- 
ment. ^ ' 



Capital Reserve Funds 

According to RSA 35:1, passed by the 1943 session of the General Court, 
school districts are authorized to establish reserve funds for the construc- 
tion, reconstruction, or acquisition of a specific capital improvemei\t or 
specific items of equipment. By this method certain funds are set aside on 
a regular basis for future capital improvements and are accumulated until suf- 
licient money is available in the fund to finance the proposed capital expen- 
diture. 

The advantages of this plan, as under the "pay-as-you-go" plan, are that 
no interest need be paid and that the funds are usually invested, thus earning 
dividends which tend to offset rising construction costs. On the other hand, 
taxpayers may be unwilling to vote for large sums of money to be placed in a' 
capital reserve fund year after year to finance i ndof in i to building pl.uus; also 
the purpose of the funds may be changed by the voters before enough money is 
on hand to initiate the originally projected program. Hero again the impor- 
tance of long-range planning becomes evident; taxpayers will be much more likuly 
Co support a capital reserve fund if the needs and go.ii s of the ili.strict over a 
period of years have been determined beforehand aiui are present r.l it, an orderly 
format. 

It is recommended that committees and schu<.l I'oardi. ^ivc caroiu! Mody to 
kSA Chapter 35 if they are considering a capital reserve iuiui. i-hi .s chapt er 
outlines the legal requirements for these fund;,, includn,)^ ; h.- pnrp...so, how 
v.. ted, payments, investments, Trusteoy ot Ihe Funds, payinrnts tr..ni surpiu.-., 
appropriations, e^pendi cures , and change uf purpo.se. i.c^-ai counsel ;diouUl'ho 
retained for advice at all stages ui the p foeced i u>;s . 
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The \i\oBL irutiueutly UHud luet.hod uf finauciiiy richooL bijiJ.ding project 
is thii issuance of boiuls or not:oi5« Borrowing ail t:ho laoucy needed lor 
projtrYCt; otH» time offers the advautago o£ i4prandiuii tUa coot ol financing 
over several years whilu allowltig the pi-ojacted iaclliMei^ to be coiuitructGd 
r.o ??irrvu immediate needs* In view of stofidily rising conHlructioa costs, au 
eacly start of construction will enable tho district r.ci roallr-^e important 
B.iviags* With proper planning, this typo of financing may ho obtained at a 
cimc when interest rates are comparatively low. The coBt-j^haring aspect of 
tinancing by bond issue should also be considered: with a 20-yoaL bond issue, 
fur example, the costs of the new building are borne propovt i.MiaLeiy by both 
I^To^ont: and future taxpfiyers, i#o#, those who are using the building after 
l is completion are helping to defray the costs of consLruci,loi) . Or.her ad- 
v.iniagcs of this method are tht* stabilij'.atlon of tha local tax rate, by con- 
hihCent payments over a period of years; che .reduction of ihe district's 
indebtedness, permitting borrowing for other projects if necessary; protec- 
tion of the district's credit; and simplification of b.idgc^t pr^^cedure through 
pLiiined annual payments, lliis method has certain dibadvataagcb , chief of 
which is the increased total cost of the project: due to the n^^cessity of 
paying interest; also, taxpayers may object to paying for Jacilicies for 
i;.;uiy years after they have been in use and perhaps in nood of repairs or 
.i-i.iitions before the original structure is paid fi^r. Thi b t>bhvcticm may be 
^•wji^fered by sound planning procedures. 

Bonds or notes may be issued by a municipality, including school dis- 
:ricts or counties, fur the acquisition o£ land, for the c;..nhLruc tion , re- 
coniitruction, alteration, and enlargement or purchase ui public buildings, 
for other public works or improvements of a permauenL n.n.uru, ior the pur- 
ch.iso of equipment of a lasting nature, and fur the p.^ymcnt ot Judgments. 
HowJs or notes may not be issued for the payment of oxf^f^iuscs um- current 
ih^intuncUice or operation. Municipalities, districts, -..r c^^uiit. ius shall not 
is:iiie bonds or notes payable on demand. 

Preliminaries to the Issuance of Notes ana iHonds 

Competent legal counsel should be retaitied early the iinancing pro- 
m-.-im. With thu aid of bond counsel who generally repr-. sorii financial in- 
;-Lii:ution, he can guide a bond or note issue thr^.ugh the n*. ^rtssary legal re- 
:u ' Pi-.aonts . School boards, administrators, and commi r cecs rJiuuld be thor- 
.»L:\:hiy tamillar uith the provisions of the Municipal Fin. nice Act, RSA Chap- 
u-r 3 5, governing the conditions of bonds and notes. ilv' Genr?ral Court may 
cKi\.^iv or apncaato these statutes at any time; it wwuln t Itcr^^ f « c- be ad- 

ible tu niainlain commuri.'.cations with the Statv Dt.*p :i tmeiu '.^f Educ<ition 
^ i. [\\[^ mat. tor. information on recent or [jending K*;; i :i 1 .1 1 i .ni may In- very 
ti^ciul to schoi)l planners in setting up the fin.nuial prM^-^r. 

The following information on the debt limit.s f^r v:ri u.^ f y ui schoul 
h.sM-ioLs and nn the computation of these iimitti will \ vu) i Iw 1 'uudation lor. 
. .y iu:uliiig program involving the issuance- ^'i l^^i^ids M.)t. ^: 
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i>t'1lc>o 1 d f B t:r i c l s sha 1 1 not . lueuf ludebttidiiOHJ} at any emu tlniu 
ot- aa amount; cKCoudiug .'u-ven (7) pea; coni; n{^«G.s«cd valuu* 

tioii as last equaLtaed by tht> Tax Commtrtfriou in RSA 33:4-b» 
£Ltiii£ shall not incur ii-i<kd>i.xHUioss ffJir school, pbi.-poyoa to an 
fiiiiQunt at ont! time outstanding, exafscding fic-ven (?) pur cent of 
its as»fts;i(2d valuation a?; last cqualiiied by the Tax Commission, 
as deLerralned in RSA 33:4-b. 

Debt limit computation shall be bastid on last looaJly assessed valu- 
ation o£ the muaicipality as taqnalliied by the Tax Conimi s-sion. Wlien- 
ever several, municipalities pofisessing the pov/or to incur indebted- 
ness cover or extend over identical territory, each such municipality 
shall so exercise the power to incur indebtedness under the foregoing 
limitations so that the aggregate Indebtedness of such municipalities 
shall n^t exceed nine and seventy-five hundredths (9.75) per cent ol 
the valuation of the taxable property as hereinbefore determined, ex- 
cept for cooperative schooJ districts. 

Cooperative School Districts: RSA 193:6 -- Each cooperative school 
district shall have the pov/er to borrow money and issue notes or 
bonds in conformity with RSA 33 provided, however, indebtedness of 
a cooperative district organized to provide both elementary and sec- 
ondary .^ichools may be incurred to an amount not to exceed ten (10) 
per cent of its assessed valuation as last equalized by the State 
Tax Commission. 

Whenever only a part of the educational facilities of a local school dis- 
trict are incorporated into a cooperative school district, such district shall 
Continue in existence and function as previously. The limits for cooperative 
districts under these conditions are established as follov;s: 

.1. ElementPry graces only: five (5) per cciR of valuation as last 
equal i ?<ed . 

b. Grades n'ne to twelve: five (5) per cent of v.iiuation as last 
equ.1 1 ii'iid . 

c. Grades seven to twelve: six (6) per cent of valuation as last 
equalized. 

4. AR£A Schools: In the construction of AREA schools, the receiving 
district may borrow money for such purposes as provided in RSA 33 
as amended. However, in calculating whether it is within its debt 
limit, there shall be charged tliertjio an amount, no gre.iter than 
its proportionate share of such capif.il outlay, which shall be the 
proportion which its then esU>b.l i slied enrollment in AtlL^\ school tcj 
bp constructed or enlarged, bears to t.he then estimated total enroll- 
n.-.-nt therein, as determined by order uf the State Board. Attention 
is cirecLod to RSA L95-A:7 tor ref croncf . 



&s(■•(.^'d i i ig dubt limit ; Thero iy. n 
mit 1 district in exceed its d.'bt: iinii', 
pormi s,; i on only through a special aci •> 



o [)ri.v i siuii iii f lu! statutes to pcr- 
A lii.'O.rici ::i.iy ol^tain this 
the (;<'tio r 1 i Court » 
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various stnndardi? usotl to coiupuLc tax liability ruid tbbu limits, ♦•VuUuititm 
by local nssuHSineiit" fufcrs to the value of all roal ani i>crsaual prupopty Ju ,;.| 
i;ho tiivstrict (or town), as detormiuoa ouch yuar by lha lot.al tjulectmon «r 
a«sc-tiJiors» Xhivs figuro is the baais lor the tax i-atti in ..-ach locality; it i« 
tvlKO usfcfd by the Tax COttimlssslon to caleulaUe the 'Valuation as e^nmli^iod ^iMi . -. ^..-yy 
••uqualiiiod valuation." Thu "valuat^.^i as oqualii^ud" is dctermiucd biumvially 
by tho TaK Commission. Using the taxable valuation aa a basis, thu Tax Com- 
mission adds to or subtracts from this figuro to show tho truo markot value 
of all property in the towii or district. This complicated procedure is necus- 
sitatod by the variances in Now Hampshire's assessment practices. One hundred 
per cent assessment at true market value is the exception rather than the rule; 
in addition, appraisal practices vary from community to community. The valua- 
tion as last eiiualiKod determines the district's long-tcmi borrowing capacity. 
"Equalised valuation" is almost the same as "valuation as equaliiied." This 
figuro is obtained by adding to the valuation as oquali?ied the value of na- 
tional bank stock and three items of local wealth on which taxes are collected 
by the state and then returned to the communities: income from interest and 
dividends, savings bank deposits, and railroad holdings (stock, right of way, 
buildings). Equalised valuation is used to determine the following: 

1. The appointment of supervisory union budgets among the districts of 
each union. 

2. The distribution to supervisory unions of the state s share of the 
salaries of superintendents of schools. 

3. The distribution of state foundation aid to school districts, 

4. The apportionment of costs within cooperative school districts, in 
most districts. ' 

5. Certain nonschool apportionments and assessments. 

CalUng the School District Meeting 

A district is authorized to issue bonds and notes only through the vote 
of the school district meeting, whether annual or special. It is important 
to observe all legal requirements when calling a school district meeting, but 
especially so when a bond issue is contemplated. The advice of legal counsel 
is vital to assure proper observance of all technicalities. 

The legal requirements for' annual and special school district meetings 
are summarised as follows: 

I , Annual School Meeting 

a. Authorized by RSA 197:1. 

b. Warrant must be posted fourteen days prior to meeting, not in- 
cluding day of posting and day of meeting (RSA 197:7). 

c. A two-thirds vote of those present and voting is required to 
authorize the issue of serial notes or bonds (RSA 33:8). 

2» Special School Meeting 

a. Authorized by RSA 197:2,3. 

b. Conditions for posting warrant same as tut annual meeting, 

c. A two-thirds vote of ^hose present and voting is required for 
authorization of bonds or serial notes. 
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d. No appropriation or auLhurlaauiou ot bonds or serial notes shall 
be made oxcept by ballot; nor unless the ballots cast at such 
meeting be equal in number Co at loast one-half ot ail tho voi.qvq 
in the district ontitUul to vott? at a rogular mooting (RSA 197:3), 

e, A copy oi tho warrant shall within ony wec>k after pustiui? the war- 
rant be published at least once in a newspaper of general circu- 
lation in the district (RSA 197:8). 

£. If a checklist was used at the last regular meeting, this list 
shall be used to ascertain the number of lagal voters in the 
district and such list, corrected according to law, shall be 
used at the special meeting upon the request of ten legal voters 
oi" the district (RSA 197:3). 

3. Special School Meeting with Same Authority as an Annual Meeting 

a. Authorized by RSA 197:3 in case an emergency arises requiring 
the immediate expenditure of money. 

b. Schojl board may appeal to Superior Court for a special meeting. 
Authorization if granted gives tho special meeting the same 
authority as an annual meeting for the appn>Driation of money 
and the issuance of serial notes or bonds. Such a meeting does 
not require that one-half of the voters be present. Other re- 
quirements of this meeting are the same as for a special school 
meeting in section (2) preceding. 

School District Warrant 

The articles to be included in the warrant authorizing the construction 
of school facilities must be carefully worded in order to provide full warning 
to the voters of the district concerning the matters to be acted upon. The 
articles should include the f(>llowing points: 

1. Authorization to build and equip tho school, including acquisition 
of site. 

2. Appropriation of the necessary funds and authorization for the 
issuance of bonds upon the credit of the district. 

3. Selection of a building commictee to advise the school board in 
making the necessary contricts, and in the cunstructi-.n of the 
building. 

4. Transfer of any Capital Reserve Funds into tne biiiding account 
for the construction of the school. 

Authorization of school board and/or building cumiiiittec to rakt- 
necessary action for completion u£ project. 
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It is extrem^'ly important that a careiul rt-cord ..f the i^cliool di-trict 
meeting be kept by the clerk of the school di.si.rict wlun a bond or note i ssuo 
IS voted. ThQ permanent record inubM. includo c.>p;cs of the original warrant 
th<.. certificate of publishing noLi.-os in Mu: lu-w.si.apors f.,r ^pvci:A -nootinn' 
and thf. actual count of the vote. With regard to ihi;, J.,:u i toui -ho toi ,| ' 
number of votos cast must be recorded, as well i.s (,h,. numi.er votinr lor an.l 
against, s:ncc according to law a bond i.ssuo carrir-s only hv (w.-third-, vot,- 
of those casting ballots. 



l&suance and Sale of Notes or Bonds 



After ths school district meeting has authorised the issuance of bonds 
or vserial notus, the school board should meet as soon as possible to decide 
ou the followiitg points: 

1. Whether the notes or bonds should bo issued immediately or at a 
later date (see following section) ♦ 

2, 'l*he length of the borrowing terms 

3» Whether to negotiate the bonds with a New Hampshire securities 
institution or bank, or whether to advertise the issue for pub- 
lic sale* 

The correct decisions on these questions will result in substantial 
savings to the school district, so thorough consideration should be given 
to ^11 aspects of the bond issue. 

Timing of Issue 

Ihe bond m^irket is highly competitive. The level of interest rates is 
governed not only by factors of supply and demand prevailing at the time of 
sole, but also by competition among governmental issues and monetary con- 
ditions in the private sector of the economy. 

Under RSA 33:7a, districts may borrow temporary funds in anticipation 
of money to be received from the sale of bonds. Districts are allowed one 
year to determine the most advantageous time to enter the bond market; how- 
ever, the bonds or notes must be sold at the end of this period regardless 
of then prevailing interest rates. Help in assessing the state of the bond 
market may be obtained from such publications as I'he Bond Buyer or the Wa 1 1 
Street Jo .al > and from bond dealers and investment bankers. 

Negotiating the Issue of Bonds 

The school board is the body authori:f:ed to nagotiate the sale of bondvS 
for the school district. There are three co.^mon methods of selling bonds, 
as fullows: 

1. Direct sale at a specified interest rate and price to a local 
boiiding house. 

2. DirecL sale at a specified interest rate and price to a local 
bank . 

'3. I'-^uancG of a call for public bids on the issue. 

E.ich of the se procedures has certain advantages and disadv<intages . Local 
banks can provide direct assistance v;ith the necessary legal procedures and rnjiy 
t)fft»r t'ne advantage of gre.iter famili^jrity with local conditiotKs, In recent 
years, however, the issuance of a call for public bids suorus to have become; 
the preferred method .for negotiating bond ivssues. In those cases the school 
board and its logal counsel will work with a municipal dcpart.mcjnt v)f larger 
metropolitan banks, who can usually provido mor^ services than smaller Invest.- 
ment itisti tutions. In addition, such banks generally em()loy bi)rHl counsel, 
whose advice^ may be very helpful in meeting', l^^^al requi rcMtionts e.irly in the 
proce' ss . 



Legal assistance is an absolutu necosaity in planning and adminisLoring 
the bond ^)rogram. School boards should expect Lhuir local attorney to help 
in meeting all state and local requirements, while bond attorney will not 
only advii- i the local counsel, but must also approve the legality of an issue 
to assure .ts favorable reception by major bond buyers. 

Services Rendoted by Banks' Municipal Departments 
in Connection witti Municipal Bond Issues 

1. Review of or preparation of warrant article(s) and motion(s) by rec- 
ognised bond counsel prior to voting by school district. 

2. Processing of certificates from school district clerk and other 
school district officials and forwarding them to bond counsel, rela- 
tive to legality of bonds authorised by school district, 

3. Liaison with New Hampshire School Building Authority when applicable. 

4. Obtain review of municipality's credit rating with recognised rating 
services, particularly Moody's Investors Service. If no rating, ob- 
tains estabiishment of a provisional rating, 

■5. Review with school district the timing and details of bond sale. The 
normal policy is to recommend sale of bonds soon after construction 
contract for project is awarded. Other factors such as need for bond 
anticipation funds, market conditions or desire for a particular prin- 
cipal payment date occasionally dictates otherwise, 

6. Preparation of notice of sale, advertising bonds for sale, describing 
nature of project and Us financing, financial condition of Community, 
and other major features of the bond issue. Distribution of notices 
to nationwide list of Municipal Bond Dealers, banks, and other poten- 
tial bond purchasers. 

7. Advertisement in The Bond Buy er for bond issues in excess oi $1,000,000. 
The Bond Buyer is the financial newspaper of the municipal bond Imsi- 
ness. 

8. Opening sealed, competitive bids at bank and advice to school district 
in determining best bid. Pieparation of bonds by recognij^od bank tiote 
company and assistance to school district in proper f.igning atid seal- 
ing of bonds. 

9. Delivery of bonds lo purchaser and advice i >r proper invesLment of 
temporarily unused funds as authorised by law. 

11. Furnishing of chart showing principal and interest i.ayment.s ovor the 
life of botids due at bank. 

11. Meeting with school district and other municipal otlicial;-, as i it-c- 
essary and desirable. 



CHAPTER XIV • PRESEhiTlN6 THE eUlLDlNG PfidGRAM TO THE PUBUG 



The success of a school building program is ip large measure dependent 
on public knowledge, approval, and support* Recent statistics have shown 
a disturbing couu try-wide increase in the number of communities that have 
turned down bond issues or other types of funding for school cons true t ion • 
A major factor in the failure of school building programs is often the 
neglect of public relations. Good public relations between school and com- 
munity cannot be created overnight; this aspect must be considered in the 
earliest stages of planning (see Chapter I, "Planning Educaticaal Facil- 
ities"), and a channc:l of communication must be provided which will per- 
mit a two-way flow of information between planners and community. A 
school board or building committee may assume this task themselves, using 
all services available, such as an educational consultant, the architect, 
groups ana clubs, public hearings, the news media, to present the program, 
and at the same time make themselves available throughout che planning 
and building process to all expressions of public concern. 

If possible, it would seem more desirable to allocate this function 
to a special subcommittee, which would act as liaison between the building 
committee and the community. Membership should be between nine and fifteen 
persons; while it is important to have a diversity of community viewpoints 
represented, too large a committee will be less effective than one of 
workable size. A member of the building committee could be designated as 
chairman of the subcommittee, and the school board would, after careful 
consideration, select the rest of the members from representative segments 
of the community. 

Two basic considerations must be taken into account in developing any 
kind of group effort. First, all group effort takes place in some kind of 
social system composed of people with some interest in common; the school 
board, building committee, and school administrators are the nucleus of 
tnis system; every member of the community has an interest or a stake in 
the educational system. Second, for every group action there exists within 
the social system past experience, either good or bad; somewhere in the 
background there has been a similar effort with a history of success, failu 
crisis, or conflict. The factors leading to success or failure should be 
carefully analyzed; good experiences should be capitalized upon, and poor 
experiences should be studied for techniques and actions to be avoided. 

Techniques for Public Relations 

Past experience has shown that certain techniques are successful in 
helping the general public recognize the need for a program. The fol3ow- 
ing general principles and specific suggestions may be helpful in building 
a good public relations program: 

1, Basic Education . This is a long-range program, but is effective 
in getting facts across to the public. 

2. Program Development Committees . Certain key people in the com- 
munity study situations, Piroblems, resources, etc. Publicizing 
their findings contributes to public awareness. 

ao 



3* -Comparison arid Gomp^hltlon. ««Our community is not as good as some 
others' may be an effective approach Caution is advisable in the 
use of this method if the community it proud of its tradition and 
local autonomy. 
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Exploiting a CviBi^., When a crisis arises, tais may be used to 
point up certain needs. Examples are unexpected overcrowding in 
certain grades due to sudden in-migration, explosion of a boiler, 
breakdown of a heating or electrical system due to antiquated in- 
stallations, etc. 

5. Demonstration or Trial . A need for comparison may be created by 
demonstrating how improvements may be made. 

6. Building on Past Experif»nr.Ps . For instance, the recent successful 
introduction of new curriculum offerings (languages, sciences, etc.) 
or other programs (expansion of physical education or vocational 
courses) may be used .to show that a new program is necessary and 
beneficial. 

Channeling Complaints. If the public is against some aspect of the 
school system, it may be possible to channel this negative attitude 
into support for positive action. 

®* -Survey or Questionnaire. The process of planning, conducting, and 
analyzing a survey on school needs gives participants a clearer in- 
sight into the problems involved and may bring useful suggestions 
to the planning committee's attention. 



There are many specific means of communicating with the public, and school 
planners should select the methods that will prove most effective in their com- 
munity. For all the opportunities provided by modern technology, the person-to- 
person approach remains by far the best public relations procedure. Civic organ- 
izations, the P.T.A., clubs, and other associations offer an opportunity for this 
two-way exchange of information. Telephone campaigns and surveys (mentioned 
above) are also helpful in a£.certaining community attitudes and opinions. 

Public informational meetings can be held by the school board and staff. 
Such a meeting would be especially timely after the educational specifications 
have been formulated in order to bring the public up-to-date and to give citi- 
zens an opportunity to react and to make suggestions. 

Newspaper articles are an excellent means of presenting a program. Editors 
ana reporters should be asked for suggestions. Since effective newspaper use 
means continuous use, scries of articles should be planned, presenting the facts 
as simply as possible in a well-organized format. If acceptable to the paper, 
pictures should be used wherever feasible. y > 

of ^h^nnh^^"'^ television offer fhe same advantages of reaching large sections 
of the public at one time. Use should be made of these media if it can be done 
without incurring too much expense. 
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A newsUfcfeer, titfciee^ Ifeafiet* flyer or inserts with school mailings can 
be used throughout the program to disseminate inforroation and to announce hear- 
ings or meetings. 

One of the final and perhaps most important sources of information for 
the public is the brochure or report of the project which will be presented 
for their approval. The contents of the brochure should be well planned: 
sufficient information must be included to provide full coverage of all 
aspects of the program, but care muse be taken to keep the presentation 
brief and concise. The following features might be incorporated in this 
publication: 

1. An attractive cover, possibly with a colored drawing of the new . 
school or addition. A black and while photograph may be used if 

color is too expensive. 

2. A section explaining the need for new construction. This might 
include enrollment projections, an analysis of present buildings, 
program needs, community needs and >ise. Tables, graphs, and charts 
are effective. 

3. An explanation of how the proposed construction will '>;.et these 
needs . 

4. A floor plan or drawing of construction, with each room labeled 
and easily identifiable. 

« 

5. A section on the financial aspects of the program, Tnis would in- 
clude an estimated budget for tVe project, the borrowing capacity 
of the district, tax valuations of the district, means of obtain- 
ing funds, the cost of borrowing money, the estimated annual effect 
on the tax rate, and any other pertinent details. 

6. A section on the advantages of the project fur the children and 
the community in general. Statements from citizens might be in- 
cluded here. 

7. A complete list of committee members by area ot activity. rt\is 
will inform the public that the project has been developed wich 
thorough, careful planning. 

The brochure can be printed as a separate pamphlet or published in a 
local newspaper with wide circulation. Discretion is advisable in choosing 
the format since many communities might tend to interpret an extravagant, 
elaborate publication as an indication that the bull. ling will involve un- 
necessary expense. If a public relitions committee has been working closely 
with the planners at every stage, the information gathered from the public 
and familiarity with the community will be helpful in making this decision. 



CHAPTER XV - PROCEDURES - APPuYING FOK BUiLDING AID* 



Th« purpose of thlQ chapter is f.n cahAUw tho procedure \:hat applican».a 
must; follow to hwG building projfcu'ts approved for building aid. llie prt>- 
ceduj-o tV)Llowfl f.hu provisions of tha law for building aid, RiJA Chapter 19S;1''> 
and the pu'liciey of thu yt:aL<i Bo/ird ol: EducaLion. Persons concGrnod with 
buLldinR projecLs should be thoroughly tamillar wiLh the contents of the 
statute . 

STATE BOARD OF EDUCATION POLICIES 

ELEMmi'ARY SCHOOL — Any schoul district planning the construction of 
an elementary svhool , or an addition thereto, with a current enrollment ade- 
quate to permit assigning one grade to a teachar, will be eligible for full 
reiinbursenient of school building aid under the provisions of RSA 198:1 Sa-h, 
if all orJier requirements are fulfilled, including the approval of site, 
plans and specifications. 

Any school district planning the construction of an elementary school or 
addition uf less than four classrooms, or with a current enrollment that will 
nut permit assigning one grade to a teacher, must lir^t present its project 
to the State Board for approval before being considered for aid under RSA 
i 98 : 1 i.i-h, 

HIGH SCHOOL — Any school district p],.,u>ing the construe l ; t.n of hiph 
school, ur an additi(.n thereto, with a proposed program of studios and cu?- 
rjculum that under the minimum standards for high schools would result in an 
•jpf>r-'ved status fur such school after ev,).lu,itioa by rho St.ite IX-partment of 
Education, will be eliiiible for full reimburse m(:nt of schou] building aid 
undrr the provisions of RSA [9«:na-h if ,]] oh-r ro.]u i remou t ire fulfil led, 
i.noit;.iiu,y; the approval of situ, pianf. .ind spt-c i f i ca l i uns . 

FIA\S, SFECiFICATIONS AND COrr KSTIMATCS - Phuis, specifications, and 
c.sf ojitimates f..)r school building construction must be (UiVoinnQd by a rep- 
isi-red nrchitcct in order to be approved by thu Stite B.-urd for building' 

COST OF LAMD — Land purcha.sed by a school district is not in itself 
eliy?ihle lor a sLate grant under the school building .ijd law. However, if 
•i school district purchase-- .j parcel of lan<) and subsequently builds a'school 
l.icility ther^un, iti computing the amount ..f st.ito iniilding aid to be Rranted 
i-r such a project, the cost of the land purchasL'<i shall ho added to tne cost 
..! !)u;iding constructi(ai and equipmefit, and th^. land purchased becomes eli- 
i:; i\> 1 f or bu !. ! d i rig aid . 

rAl.l.OUf FKOTECTTON Expend i t uro;; i-T 1.,!! ,m( c;holiors arc n<a. approved 

' •" -lid ;is (lu.s buildinr. fe.Murr i o >; wid.in the .lu t h.-.r i t y crant od 

• ■"• ;t .t U!,d-M K-,A 10;-- :1 5.i-a. 



!• Local district should notify the State Department of Education at the 
inception of the building program. 

a« State Deparment of Education consultants will be available to 
aid local districts in the planning and designing of the facili- 
ties* The consultants can also aid in the writing of educa- 
tional specif ications> if such help is desired. 

2. Approval of site by the Department of Education 

a. This will be done only after the following have been completeds 

(1) Completion of a site evaluation. Suggested Site Inspection 
and Worksheet given in Appensix of this Guide. 

(2) Approval of site by the N.H. Water Supply and Pollution 
Control Commission ^ if site is not accessible to a munic- 
ipal sewage system. 

b. Written approval of site by the Department of Education 
(Form A24SA Site Approval). 

3. Preliminary application, form A24P, will be submitted to the Depart- 
ment of Education with preliminary drawings and educational specifi- 
cations. Preliminary approval, fori A24P, will be issued upon 
approval of drawings and educational specifications. 

4. Final drawings and building specifications shall be submitted to 
the Department of Education and to the DivisioM of Safety (State 
Fire Marshal) for final review. Drawings and specifications must 
be approved in writing before they are put out for bid. 

5. Form A24FM (Fire Marshal •s approval) will be issued and distributed 
upon his approval of drawings and specifications. 

6. Form A24FA (Final Approval) will be issued and distributed by the 
Department of Education after drawings and building specifications 
have been approved by the State Board of Education. 

7. In accordance with RSA 198:15-c, project should not be put out for 
bid prior to final approval of the State Board of Education. 

8. Building aid payments are made annually upon submission of Fonu A23 
in June of each year and are based on the principal payments for 
bonded indebtedness in the school year when the aid is given. The 
final forms listed below will be completed and submitted to the 
Department of Education for each project before any building aid 

is given on a project: 

a. A24F Final detailed application. 

b. A24S Supplemental Appropriation or Capital Reserve Expenditures. 

c. A25 Bond or note register. 

d. A26 Final project specifications and costs. 

9. Form A27, final audit, will be submitted to che Division of Adminis- 
cration upon completion of project. 
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:-.^^fhie - following tfht^tk iiflt will^ be niairitained/for ^ath :iir<>3ett/by /.thfe/.\"v "^^ 
Division of Administration and can be used by each applicant as a progress 
sheet as the project develops. All the necessary forms can be obtained 
from the Division of Administration upon request. 



School District 

STATE DEPARTMENT OF EDUCATION 
Division of Administration 
Concord, N. H. 

CHECK LIST — Procedure for Project and Building Aid Approval 
(For Use by the Division of Administration) 

Received and/or 
Processed 

Application for Site Approval A24SA 

Certificate, if necessary, showing 

approval of the N.H. Water Supply and 

Pollution Control Commission 

Site Approval A24SAp ^ 

Preliminary Application for Project 
Approval (With pre, drawings and 

Educational Specs.) A24P ^ 

Preliminary Approval A24PA 

Detailed Drawings and Building Spec. 

Approval of project by Fire Marshal A24FM . 

Approval of Final Drawings and Building 
Specifications A24FA 

Final Forms for Building Aid To be 
completed after contract is awarded and 
before btiilding aid is g.^ven: 

Application for Building Aid A24F 

Supplemental appropriation or 

Capical Reserve Expenditures A24i5Up 

Bond Registe* A25 

Project Specifications and 

Unit Cojits A26 

Building Aid Record Card 

Final Project Report A27 
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School site £^^sFfi€jT^o^^ 

WORK SHEET 



U)catiou . Dlscrict_ 

1. Name and general location o£ site 



2. Site 

a. Is near school population center. Yes 

b. Is within walking distance of what percent of pupils 
to be served Percen l 

c. Is within the following distance in miles from most 
distant pupils (Circle) 2-4-6-8-10-12 

d. Is easily accessible from improved highway Yts 

e. Has safe means of ingress and egress Yes 

f. Is safe distance from: 

railroads Yes ha?.ardous industrial Yes No 

airports Yes ^No plants ' 

airways Yes No unsightly or nonfire- 

heavy traffic Yes No_ proof structures Yes No 



No 



No 



g. Is well removed from objectionable noises, odors 
and other nuisances Yes 



No 



h. Is readily accessible to: 

electricity Yes No ' fire protection Yes No 

w^ter Yes _No telephone Yes No" 

existing sew- """" " 

erage system Yes„__No 

General rating as to location: 

Excellent G cod Poor_ 

Physical Characteristics: 

a. Site Is on high ground in relation to surrcmnd- 

ing terrain ^^^^ ^No_____ 

b. Give bricif physical descripti-m of site: 



Site has sufficient elevation to: 



avoid tlooditig 
from streams 



Yus No 



avoid flooding £rom 
surface water Yes 



No 



d« Chock basic soil composition 



Loam^ 
Sandy^ 
Shale 



Gravely 

Clay 

Kock 



Limestone 



Check the terra which best describes the site 



Farm under cultivation^ 
Abandoned far m 

Timber 1 and 

Grassland 



Existing building site_ 

Old industrial site 

City or borough lot 
Reclaimed land 



f« The site: will require clearance (Check) 



Trees 
Brush 
Rubbish 



Stone fences 
Old buildings 



g. Site shows evidence of: 

soil erosion Yes^ 
swampy or wet 

areas Yes^ 
recent fill Yes^ 
abandoned wells, 

cisterns or cess- 
pools Yes^ 
abandoned mines or 

quarries Yes^ 

h. General Shape 

rectangular (Ratio 
width to length not 
more than 3.5) Yes^^ 

irregular Yes^ 



JJo^ 
"No" 



No 



toxic gases 9 smoke 

or obnoxious odors Yes^ 
active mine^ gas well^ 

oil well Yes^ 
inactive mine, gas 

well , oil well Yes^ 
hi^h pressure gas or 

oil lines Yes^ 
high tension power 

line Yes 



No 
"No" 



Site can be developed without: 



a large amount 

of fill 
reta i ning wal Is 



i'e 8 N o 
Yes No" 



approximately square 
long axis parallel to 

access street or 

highway 



extensive cut, or 

regrading 
culverts or bridges 



Yes 



Yes 



JJo 
^No 

JJo 
Jio 

JJo_ 

JJo 
No 



Roc'jd vsy stems on site can be kept within reasonable 
limits of economy 



Ye 8^ 
Yes' 



Yes 



No 
"No 



No 
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^r^^' K* Estimated cost of site J 

preparation to 

acquisition $ receive the 

development $ building $ 

: " III. Adequacy i 

a. Total acreage in site acres 

b. Total usable acreage ■ iicres 

c. Will site provide adequate space for: 

building and elementary play areaa 

approaches Yes No (3 areas) Yes No 

Secondary play areas; parking Yes No* 

track, football & gardens, landscaped ' 

baseball Yes^ ^No area, etc. Yes No 

Boys' play area Yes No probable additions Yes No' 

Girls' play area Yes No "~~ " 



Note: Separate work sheets should be completed for each site. 
Comparative evaluation should be made for determinir" 
best site, j 



&UG(JESXED SUIIOOL SJtE SITE RATING FORM 



Thu tollv;>wluB rating form can aauily be amplotad from tha information 
5j.rii:»nd in l;hn school t^i/m inspection wurkshoet* the values may he revised to 
indicauo local prutercmcest Hating for each site under consideration will be 
iuvaluablo to ttiOvSo making tne iinal rejection %?f a school site, 

INSTKUCTIONS: ScorG items as follows: 5-Superior, 4«Good, 3*-Averaise> 
2-Fai r , L -Poor , 0«lusa ti sf ac tury • 



r.* SIZE AND LOCATION 

Stato Standards ••••••••• 

Future Expansion •••••••• 

Accessibility 
Pi'oximity to Potential 

School Population o o o o o o ^ 
I'raffic Arterieso oooo^ouo 



II. TO PgiRAPHY 

So Xl ••••••0009*<I00 

Contour ••••coo9«**oo 
Drainage ••••ooo««*«» 
Shap eo<»»»»«oo909««a 
Elevation ••••99o#ooo<» 

ILU ENVIRONMENTAL FACTORS 

Nature Study • • • a • « » > 
Recreatiunai Use o 3 a a » • 
Preservation of Natux^al P>eauty 
Effect Upon Surrounding Area* 
Compatible with Zoning, etc»t 
A 1 1 r a c t i ven e s s - Ae s t he t i c o , • 



SITE A 



! SITE B 



H.FAl/ni .„/\ND. SAFEIT 
Ud^-ri? • . • • 
IHisu * • . . 
Nuiise • • • • 
W.il c r Suppl y 
Scwago Disposa 
Fire ProU-'Ction 



9 * 9 > 



Gas LlUos • • ft 4 ^ ^ - • • • 

Electric Power Lines . « • • 

Trnf fic-R.R,, Air, Highways - 

Tc'pv-^^jraphy- Streams ^ R^^vines • 



lNiri\L PURCHASE COST . 



• • • 4 



n 1 



ij E V E 1 .om EN;iLAis;rs 

Are-j It^r iiuiiding . . 
I'l.jv md M hlcM.ic Area 

W 1 ! kw.iyi- 

1 Char-iv ' i y.i ics 

(;i:.-i::if! W.. ./r-Dra ina^^e 
>;i'rv i -Pi.i 1 : Li 



TOIAI S 



caii .nij 101' evaltuil^iuru he ahouUl Ihj \\{MKt\\ afi much p<»rtJ.tauit. inlinrin.H.li)U aUaut; 
i;hu iind ihy pv»jc>v!t as poiUiiblu. Tliu UAlmiw^ ifi cv)u.si,aui,'Cul mini- 

iuutu :rifonn.uh>i-i oo bo supplied to tUu pi-o^peu tivu archiiit'Ut.tj: 

\, Nrtijit-, .uldi'eiijj and roapotmiblc adiuiiui 8lj.'aiivo ofi'ioo of tUu ciimjt.. 
N'i:u' and phuno miiubLH* of the individual who will act aa acgoiial.or 
or .unit. act . 

3. iJu^n r ipUuit of ihu projcHu: (or pi'oJucUH) uudor consideration, ^iv- 
Lhfjf ill tx'i'iiiii uf: nutubtiL" ot' scudcnits, locativ)ii, arua r«- 

MufrtM!, and ucher infomaation iioi'iuaUy included iu tho oducational 

pi uHUir's atatomuiil; on puagvam and jipaco uouds. 

lime .schadult' propuaod i'oi" Llui pro.icict(s) . 
:). Hi'iui yLatetiiotu about tho planning i)rocnduro to bo usi?d, the pooplo 

to bo iiivolvod and tho pi-opoyod assignment oi' rGsponsibiUtioij irop- 

i'o.'H-.'iititig th(5 clionc 

u. Doycriptiou of tho eomiiiunity, the educational system and resources 

J. va i 1 a b If . 

K Bnot fav 1 Lament the educational philosophy on which the archl- 
(.-.!(.■ t uf.) 1 pLintu'ng fjhouJd be baaed. 

Whoti inviting aixbUects to submit their qualifications for considcra- 
i-ioii. tho; ioUnwing infoi'iuation should cunstitutu a part of that roquost; 

I. N' -no, addrcs.s, and type of organisation. 

I. Hti.-i" hit;t>.ry ni Lho firm, including date establishod, record of 
/r.'wth, (ypuf.; oi work, and any specialties. 

' f in-■lu•ipi^s .uKl key i,tarr, with thu professional background, 
■[■■ .i- - .<L I" 1 1 ; Ml .iiKi -.U £ ! .1 iat ions of each. 

' PJ- '.'U'ct.^; cumpJuted in recent years, giving type, size, cost, 

. i :f > 1 !•<■ ; .Tp;u..'s, including clients, contractors, and financial 
;■');■;( : t u t. i^-;! s , 

0. .SLat ..Miioiit ,:i Dbilosophy and approach to the dusign and construction 
prtKoss . 

1. St .t.,'nH.Mii. .1 policy in the handling or proeedurG of a project; par- 
t icip.it i.m ,if principals, assignmtmt of personnel to project, en- 
x-'iio.'rinn :;(?rvic.'s, and other specialized services. 

(.Mpy ot tirm';, brochure plus plans and photographs of completed 
hu i 1 d i ng.s . 

Wlu r. Lfv hisic int.)rmar.ion suggtiSLud above has been submitted, it should 
■ l-'-iMbi'. tof ., client, to suiuct three or four architects for personal in- 
•r '!,.w.-,. riin.sr !oi:(od h,l.ould be firms whose experience, background and 

!ii:i;c,i(.t> (hoy u-L' best, qualified for the project under consideration. 

• •■, m;,] jiiMrviuw j-'vc'fa- t:he .irchitect the opportunity to expand on 
'■' I" ■ •■t'..n .suUniitt.'d , to pr^)vido additional information, to introduce 
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dv>l:^il ni f^hUc^^o}»h> ^^ii'id how ;lv r^;!; luCtcU in hl« work, lu givos fchu 
oppwriunity U^'tU-atlty auy poinu whiuh may be* unuiaar mitl to (uik 
^P^ciiu., lif^-i qMQLU::.unf?, Mut^t ^mpo^^tanr ly > it; proviJu^i an t^ppurtuuity 

.'T thr .^rc-'i toot na a porsoiu 

•-.iiA' LCit'-'M^-ii .Hid uau-u:il rt>Hp^'<--l^' Adequate time muHi: bo provided, iu a 

soLc. i;^^, 1:0 pormic bouh parules to raapoiul to ono another avul I'or 
: oMr-if -ui honeBt evaluaiion oi' the architiQctt 

CviicvUTt wi h thuse tnt-.^rviov/ri . compl'jlQd projects ol: the architocus 
l.c;.....: .-.h.^uiJ b: visliud, .it. should thi,Av officer* This experience will 
= »?-..v ; .i M v:'t - niL^:d ubboirvaiion of his problem-solving ability, the Sv^tis- 
? = V. ^^ul.l::'^•■^ .tiid thp wuy tho archiiecL operates his business. At the 
(.i'.iu;, ruiorvure^ shuuld be chuckud on a broad enough .scale so a repre- 
-t'l't. it : V(* sanij ! iu obcainedt 

b\>:H.' sruriu. quoslions that might be asked during the interview are 

li w i:.o(.n um'-' vvould you spend working with administrators, teachers, 
IvMV.l UL./ix'^'Sj ciLi^'ens and tho building committee in the planning 

2. l^i.it survoyf'. and Cests are co be provided and who pays for them? 
'U Whnt COM. t.s-tiuiates will the architect furnish? 
^4. I).-^ y(n.i^* LTViCcf^ include the over-all site development plan? 
Wli:L :r'/' y^^uL ft'cs relative to the following and how are they 

jr unusual wtvrk? 
'A. r>i;h)ic rnhit:iuii3 aclivitios 

K.N- -III. oi Mulcpond(MU '.in^^ini'f^rs ? 

>v; >[\v f:>-^s cf drawings ■•nd sped i icaLi ons are furnished? 

^rrm . . hr- driu.p.gb >Hid siuio i L i cat i oni^ ait<>r tho job is com- 

■ '1 

... - . ( - M:: "W^a I< s 1- r'!i[J. '.^v^d, who selects him, who pays 

v.'iv-' hi.^ lii.'*'. ri.'S[>(M}sibi 1 i t.y? 

^- ■ iw- c -id; ' .( ■ 'IS [' vm^Mf i^f y;»ur ^(*(^s? 



a. Pt»ect>nbage upon coitipleUion oi tinal drawings aud opecif icafcions? 

b. Schedulo of paymonta as job progressed? 
c« Filial payment? 

WhaL method of bidding do you reconanend for the project? 

Do you ask tho bidders for a list of their subcontractors? 

Whon can you start work on this project, and how long will it take 
to coniplote final drawings and specifications? 



.....■^4 





TED OHAI'R, DM, 


AND TAivr.E HE:ra 


ilTS 








Chairs (Height of scat) 


11" 12" 


1 1ll 




15" 




17" 


18" 


IVT^ « iV k> 


20'* 2?" 


23" 


25" 


20" 


27V' 


29" 


30" 


Subprimary 
















J. St Grade 


/U/g 


• 30% 












ind Grade 




60% 


20% 










3rd Grade 




10% 


80% 


lU/o 








^tf! Grade 






30% 










jtn Gracie 






10% 










6th Grade 








20% 


70% 


10% 




?th Grade 










60 /o 


JU/o 


iU/o 


eth Grade 










30% 


60% 


10% 


Junior High School 










20% 


50% 


30% 


Senior High School 












60% 





Chart shows approx\.iatc percentage of each size of furniture ^or 
each class* App. irationj Determine enrollment of given class and 
apply above percentages to ascertain quantity needed of each item 
of furniture. 



TABLE II 



SUGG£wSTED SETTING HEIGiiTS 

Grades 



T tcni 


SP 


1-3 


4-6 


7-9 




10-12 


Chalk and Tackboards 


?6" 


26"-30" 


30"-33" 


33"-36" 




36"-39" 


Counter Tops 


22" 


24"-27" 


27"-30" 


30"-33" 




33"-36" 


H.moar Bars 


3 


•10" 


4'8" 






60'^v 


GuHrdrail.s (Minimum) 














Handrail s 




20"' 


28" 




30" 




Drinkinp Fountains 




24" 


28" 


32" 




36" 


Lavatories 




2A" 


25" 


28" 




30" 


'.'atcr Closets 




10" 


13" 




15" 




Urinals 


1 


Q 15" - others 


18" 




22" 




'^'howcr Heads 




56" 






66" 





'r.' in low Stools 



36' 



42" 



* Lockers preferred 
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'Hiici Of f ' , c ui CrwM h.u. :i J ? i t a tv-<? n-li^Hial £:uUiuc r^h^lc^v 



1 



.int.- 



V ■ i » 



o 
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Plan nin g 

Ctciattvq rianninR of Educfltionnl !^acUH 'ioj.> CostAleU> Rand KcMally, 

Comp ete Guide for PlanninR Wow Schonls » EngUihardt, ViwkCA' rublishing Co. 

Guide iior Plan ning Eduo at .onal F ac. i l. j lioti . Council, ot' EducaUiunaX Faciliuy 
Plamm-s, 29 West Woodi-ui'i Avcuuu, CoTumbuB, Ohio 4321.0, 1%^^. 

F.Ipmentary School Plant rLimvlnr * Council Kducational Facility Planners, 
29 West Woodruff AvenuGj, Columbus, Ohioo hiZlQ^ 1958. 

Middle Schools » Educational Facilities Laboratories^ A77 ;:adison Avenue, 
Mew York, Nev? York 10022, 1965. 

School Planning and B.iilding Handbo ok. Englehardt, Engelhardt and Leggett, 
F.U, Dodge Corporation, Mew York, Hew York, 1965. 

Schools for America , /jiicrican Association of School /drninistrators, 1201 
Sixteenth Street, MV;, ifashington, D»Co 20036, 1967. 

Planners and Planning . School for Education, Stan' rd University, Palo Alto, 
California, 94343, 1966. 

S.C.S.D. The Proje c t and the Sch ools (School Construction Systems De- 
velopment Report), Educational Facilities Laboratories, 477 iiadison Avenue, 
New York, Mew York 10022. 

Economies in School Cons true t ion » Interstate School Building Service, 
George Peabody College for fe^achers, HashviUej Tennessee 37203, 1962, 

Thirteen Principles of Econo!".:' . Council of Educational Fncility Planners, 
29 West Woodruff Avenue, Columbus, Ohio, 43210, 1961. 

MSA, Schools for /jaerica , Renovt of the A.\SA Comr.iisslon on School Buildings 
Washington? AASA, 1967, 

Planning Educational Facilities , Leu, Donald, Center for Applied Research in 
Education, New York, 1965. 

Step by Step to Better School Facilities , Boles, Harold. Holt, Rinchart 6. 
Winston, New York, 1965. 

School Site 

School Site Analysis and Development: , State nepnrf-ent of Fducation, Sacra- 
mento, California. 95814, 1966, 



t'w.^'!^***^^i^*'^*^ yi^Oilitiiis laiioratiory, 4?; Madison Avenue, Hew York,' New Yr.rk 

Instructional HArdwftro — A (}ui«1ii i:o ArchittKiturnl Rftqutrctnonts. 
Educational (Uumgt; <»nd Aich».tC!ct,ui.frl. <k>uav»qut^nciis. 
Transformation of the ScIiooHuhuk). 

Sciences 

^, Sc;u;nco FaclUtiGs BiMiot^rnphv.. 1069, Nationnl Sclcnco Foundation, U.S. 
(lOvurnnumt IHinting Office, KSF 

i^oo, r.uiL, No, VjU 024 214. ——————— 

^, . j^sg^-^A Report ^?o. 5: ArchitccUu-aI_ and Adminiatra^ Considerations for 
Science Teachinj^, 1970. Obtaina >Ie on loan fTom the ISRIC" I'nToVnation Analyses 

'^"^ liath?!natics Education, U60 U'est Lane Avenue, Columbus, 
Ohio 4.$210. Requests should include the document's number 008 245. 

g oreinn Lanpuacie Facilities 

^, Instructional Hardwar e — A Guid3 to Architectural Requirci.^cnts . 1970, 

Vovr\'nn?i Laboratories, Inc., 477 hadison Avenue, New Vork, Mew 

york 10022 (Report) 

1^5- r>lcctronics Classroorri; A Guide for Plannin; :„ State Department of 
Education, Albany, New York, 1964. " — 

The Languap^e Laboratory nnH th p Electronic Classrooms A Comparison . 

(Ucport to Indiana Language Program, Indiana 

rr . , University, Bloomington, Indiana, 1967) 

Smith, W. Flint; Littlcfield, R.L. » / 



Mathematics 



Mijdings and Facilities for th^ ; ji^t^lii:!-!^^ ' Sciences, 1963, Conference 
Board of the Mathematical Science Library of Col^^eTTTcKt . #63-15804. 



„ P U^! and Facilities for Art Tn^t^u^ctjon, Raylor Bryce and Koury, Dept. of 
H.t.w., bp. Doc, #9, Superintendent of Documents, Washington, D.C. 20402 



Music 



1?Q1- '"?^^ ^c^^'^-r^'/.rT'^ .""^ g^"^r-£ ili> ::usic Fducators National Conference, 
1201 I6th Street, NW, "ashington, D.C. 2003ft 
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Phvslcni Bdu^aiiQn and R^ereatimi 

Association foi Health, Physicnl Eflucation rtnd"Ht!Cfc;>'^tion« ^ 

Gutdeliucs for Adapted Physical Et lu c.ittcm , 1965, Depnifciacnt of Public 
Instruction, CotTffnonwealth of Pennsylvania, Hnrrisburg. 

rinnntnfi FftciUties for Physicnl Ediu-ntion nnd Rccrc\ntion > The Athletic 
Institute, 209 South State Street, Chicago, Illinois. 50604 1056, 

A Guide for PhmnlnK Physical Kducnllon and Athletic l\ncillttos , SiAte 
Depni'tinent of Education, 225 West Statu Stvuet, Tretiton, Mew Jersey, 08625 1064, 



InduptrinI Arts 

Planning nnd Dcsiening Functional racllxtics for Industrial Arts Educntlon j, 
Catalogue # FS 5.25ls51015, U.S. Governr;.cnt Printing Office, Washingtonj, u.C. 



Vocational Education 

Basic Planning Guide for V ocarionr.l and Technicnl educ ati on FncllitjeS j, 
Chase, ('iUia'.' Brovrnj Johnny a.id Russo, i.ichael. Superintendent of 
DocutTients, 1965j Washington, D.C. 

Creative Facilities Planning for Occupational Education , Finsterbach, 
Fred C, and HcNeicc, ^'illiatn C. Berkeley Heights, N.J.s Educare Associates, 1959, 

A Guide to Systematic Planning for Vocational and Technical Schools , lieckley, 
Richard F., Valentine, Ivan E, and licCoy, Zane, Columbus, Ohio: The Center for 
Vocational and Technical Education, The Ohio State University, 19G8. 

Modern School Shop Planning ^ Prakkcn Publications, Inc. 1969, Ann Arbor > 
Michigan, 

Educational Television 

Schoolman's Guide to ETV Connunications . Jerrold Electronics Corp. Systems 
Products, Distributor Sales Division, '^lOl Vfalnut Street, Philadelphia, Pa, 19105 
(36 pp. Free.) 

Newsletter . ERIC Clearinghouse of Educational iiedia and Technology. Institute 
for Communication Research. Stanford University, Stanford, California 94305. 
Monthly. (Free). 

Child Feeding Services 

P lanning and Equlping School Lunchroom.-^; . PA 292, United States Department of 
Agr iculture 1958, Washington, D.C, (beitvTrev i s e d ) . 



CP 
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■ ■ • ■ -^^^ •^^'^^^^^^ ^'^"'^'^^ <^i?«iuvn5 ■ «4it't^it:m.8 - 'imHtK^ 'tiiimUi. -CMS, .'h^ Mmmn ■ ■■•iWEi •: 

'^^f Albany V M»V., Th<? UnivorsUy of the gt.Ufi of to York, 

tnc otAtc bducntion Dnparui^ont, Olvi^iioii oj- Kduu^itionnl |.\nciUtit.s flarmin^;, ms* 

Food ?ifervice Pl^ftnin^.. >.ny,mf ..nd >^^n^p.....^ Kot«Ghc?vnr, I,cttU£il H,, and 
icrrcu., har^vitct E. John Wiley d tkms^ Inc., Mew York, 1901. 

rood SferyXcG in tustitullona, We.n, Bessie; Brooks; War.*, LavgIIo nnd 
Harger, Virginia F. Ath Edition, John V/lUiy d Sons, Inc«, ^Jew York, 1966. 

Comnio-rciftl '<ttchcts„ Ainoricau Gas /Association, 605 Third Ave, Kew York. 

AuditoriumR 

nivM^blG. Audi tor iunig. Education.ol Facilities Laboratories. ^>77 Madison 
Avenue, New York, Mew York 10022 1966, 

School Librarioa 

Library Facilities for KlGnontnr y and Secondary SchoolS o OE-15O50« Superin- 
cenaent of Documents, V^ashington, D.C. m02, 1965. 

.The School Library > Educational Facilities Laboratories, ^77 Madison Avenue. 
New York, Mew York 10022, 1963. ''vv-uu*., 



Health 



Environmental Engineering for the School . OE Publication 21014, Public 
Health Bulletin #856, Superintendent of Documents, U.S. Printing Office. 
Washington, D.C. ' 

Lighting 

I.»E«S. Lighting Handbook, II lurr.inating Engineering Society, 1860 Broadway. 
New York, New York 10023, 1966. a /i u uw«y, 

^^^"^^^ l^HidoJor School Lighting, Illuminating Engineering Society. 
1860 Broadway, New York, New York 1002 3, l')6 2. & /» 

Contrast Rendition in School Lighting. — EFL. 

Acoustics 

A^ousaxs__and_J^ Division of Educational Facilities 

i^ianning, State Education Department, /.Ibany, Vcv York, 19G6o 

Heating, Ventilating, and Air Conditioning 

, ^^-SHU/^ Society Hcatinp. ncfri gorntion, Air Condi tioring. En- 
gineering) Guide, 354 East 47',h Street, Mc\; York, Mew York, 10017 ^~ 



